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I^LaJiU 




UjU^ CjVLx- 6 (j-ajVb K'^ a " L$>?^ —a3^ 

K_-« ■*, * B * ■ 

* 

^ JJ jbaiJ ijl**u v i' J —*J 4 °- a ^—* 

k 

Jj^UI 4" j' ‘ fJi Ui^J 1 <jr^' 

^ i. iift*i Sj*=Jj -2JhJ tjj SjaJu o_K* W^j^J ^“J ^—1 jLi* —J 

j<«; lji\j Jji-2 i«i.w ji (Ji^. <c.ljj -lie. Ijji j ‘ jLaJl <• tj . ^-xl i J—-e»3 
JU1I <M£j i Sbfc— AjiUJI J J _p^l sJc M 

■ oil.jB <jkJ 1 > 4“* s JW.W -«^ 1 

iSk^ij l oJja>VI till_jlkJl (ji fjlaC- ^ll*ll ^Jc (_5X» £-ul Jalj 

jU-ajVU J;-'; J £liJI ctalc- Lj-^ jW wjJU.^1 J- ClUjiii-1 o' 1 -' 

< 4 iJ,- II j Sailjxll jl_)3kSf L) 4 lin_^ a 11 tli^l ^ i • nfl ^ j > '_>■*! (J jla. ^3^' 

CjUUII t_DU ■> »J *1 J^' J-'-^k- *&* CjU ok- i-ijs'j 3 -aj 

. - J 'll > ill J CjLojLuaII #j* - wVnj jJlc- J'jkj ( 4 j-» Vi. il l iljUaOLdlj 

AjiliJl CjLU» 1 ! *wi t ^3 l+atijjj t aLjUI utikJl JJC- A^ljkll 

<y> *;■>.» <jbU.]j Jjk ~;^ o-> (jS-jj ^ Climatic processes 

. A^ojli aJj lia Cll j‘i—1 AjaI&I) 

4 ju 1 i _«, __i Satellites '^kJcL* ajj^S/1 cjljiJl 

oJj±a-«J JJjiaJ k J^- jaI jtll i-aj A j ^Ikl l J'j— 

^ ftUk- 4jc.twJl jL^fl #j* tliiL* <lua. i 1+alil J! 

















( Sj- JjV I JaiS 4i.u iJa.jS ^UJl AjJjj 

,'Jiil] JjaJl Jt dL jcU Jilj ( -3l*jVt V^ 1 <sSj U] 

_l jjiiJ <ij^j ti-ull iLjli CjI^lG J-C. J jtUy t« ( 4L< ; i_ , .n 

. I^jIuumj wj»j j j£*j jiB 

jL-»jVl Jla-I J iJJ CJjjkUl # j* CiilS ^jjl tlijll ^jj 

> 1^11 i^L ^ Jj r u*vt uis* ^ ^ L* ^tuBj ^ 

ijlj&fl cJ Ji]j , JjL^L ^un Jj] _JL 

( -^ aLLa ^-iliaJI CjVLv JL. ‘ fUjhYl Ij* frlSjJ J| 

. ^L^JI Jll jj j ( j Jt ]| 

aJjJC 


sjjiSl Cjl_ji*JI J aIaSL, ^JUJI J ^ j)j L^ 


VJM ^ tV^jVl ij£J! 

^ ^ ■ 'l l ^ i ll JaUljJI 

J ujO&H -Jj-Sl Jb 


l5J^ J& CjI jjiill ^-UJU 

Aj!JjI SjUall jtiVl t> 

Jlc. jjSjj SjLjJ ( lc_ [^,',J \ 3 


H“ ijl^Jt OUjJ £ UGJ JJ , ^>^1 JJJ ^|J3 ^ 

> Jj fl jj^ ij* lsj»j *j .l*Kbj (jjjjVi 4ij ^ 


C^lj Meteorology W ^jVl ^ q^]! jj ^ 
uULuJ] ^ill Ja.i ^ jJ.lial! tjdwajJ Climatology 

• i*V'*'"""I' lS JJ jf 3 ^ 1 Ja SjtfB jJdjj AjillJl Jkilj 










distil jpt jiN Aj^sJI ^L^aj^l jJc- jjiaj ^ij 

L _i _ il L-4 jL-ul dJLiA jl£ i 7 - UJj A ^ CjL^LjJl 4 _a3 ^ _ 3 llj__jl£ 

^Jl 3 J .*-* Li £^0 ,‘;'JS -i&ij i Ajj^Jl ^L^jVI ^lc> (JL^_a ^3 Acljjl fn 1 _uL&J 

#1 •' 

£-Telegraphic Communications Mcttl— 

(JjSiLoV 1 jJj-o Ac jhllft Afr a (j* jL-aC*^)^ 1 j Cl\ OjSIIj i.7.11 ri-QLail 

1 j i^J\ a Liilj) j i AC Jr^i j JA.I j> jliLn Jl S wJjlIl a /j £LJ 

^]c. l i. ^'i Ajljujl ^4 £SIaI 1 A3 q . jaJ! aJLs>w 1 

Storm tracks c-L-alol jU» Ai jj—^ jc-jtJI 

.t*Jj a^s ^ <> u J >bl <> l£w\ J\ \£\jh 


l^jLurLldll 4 t" tl .all A^i3‘JiJl kljLa^lxAll f a^-S JL^JUj 

AjjaII *1 jaJ Jl Aj^UJI CjO J S,n*l* oSUi O* jtS^ J] 


AjL_ijLial a -vl^ lA\ \ a (Jj—ilS ^ 1 d^'i _la 1 L-util j Cjl *iil \*\\ m a 

gi f ■_/ ^ Vr 

I 4 AI—>jl j Ac Atmospheric Pressure ^j—1™ ■ >>i1 

I^jLiaSj y^,. J p ^jj ajjj—J i —«j Wind speed and direction 
.ax.Uij icL A - laSj t Cloud types and amounts 

I. 1 A A3j \A“»l L( I Ax_j Ajj^aJ! jL^aj^/Lj ^L*Ji—.V, ij 

AaJijj i Aviation meteorology o' ^-al^ «—->1—^ jS/L 


^ Qj pljJjifcl j t \Am\\ jaJl CjI 9;>U 1 Aj 4.7ll >,U]L) t 7 \\\\ 

CjjSjjI S$h A^il^l AjJUil wi^Jl 3*4 Lai , Radiosonde ^j~t jji j-JI 


a5j * jQmS? 1 j Radar observation JL aj_JI jA l Jil— 


v 


















^ ij CjL,U] 1 aJA JS 

*Jt <3U >kJI Jc UijJi-j t A^liJ ^UUJL CUJj <,^1 
J4-« jtuSJI ^jl}\ ,j* Sjiifl JN ^ J 

J- 1 " 1 ‘ (•■^ Jji V CjUJxil j £liJ jc. U «j*U^ 

Jr-C J*> > jUJJ Cjj* d US 4 ^jJ£Jl ^U^Ul 


J u*£ -^LjU j6,j ( Global Climate ^jSjS - iv . 

wi'lS Jyfj ^ajjl JXi lyu» ,, 

Ja#*- i C-jJI <SU* ^ jU^DU 
^ C;UUJI ^LS 0 ^ * 4*0 4 *JUJI Mja J| *L£| t ,J |» ( ,tt 

^ ^ JjM fljiU 4 yjiU j*fc (jUUx 

'-^ ^ ^Uj mIU: & 4 4jj»JI ^, » 

• 4j ja. C= v jk OVUUV 4jj_jla ^Ij^jij ^ir^ 


^ f J*i J ljA ^ Jj^ ^i-ai k_o .J jL^yi J ^1 

^ ^ C-^ 4> J& W >1 jliB jljJ J^j 

‘W**® > Ai£^j ^jji ^1 jjV/lj ^ , 

^ >*"j jjJj Jcjll JU t,>JI kSL^L jUl 
1 jj l -J 1 JJ- 3 v 1 *^ J'jj Uj tlutS <_*!!J 1_£LSU1 JISJ1I <a^U.j ]\ } 

■ ^-k jUyi Sl^ i 
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JjVI 

















JjVI (MA 

t 

W SjSTu iyaj 4iSfrVl Jaj _*A _f jl_*JI l_/iL. - W 

(^ajVl JtL-t (jlt »U». Ciia.j UJ lj* Vjlj t djlLi* ^ <J>iau 

SJa—II L&* Wi-t £li*]1j (j-iLB <j ^ jUj J4^ iiHiA jl£ Uj 

* V^l i>* Ujjt j li^l ..rllj uL^Aj (jojJlj 

if* jSjfuj * £LuA j 4 ^**^ U LiSjt UV j»J t>j 

J? - Q -Sa m-* lS J—=*JI ^-ill (j-« ^-1*.» * j—aJI 

• <_Sj?^l j> ^ vo jTroposphere 

Weather: J"* UM “1 


^ "Sf^J Lfi^ ^ U^° jaJl <_£_OJ 

£ <i*JI (J^a ji ^ Jioii jl ^U1 ji ^Jj j CAtLji oJC j! ^cLj 

Ojlja^ lg-aisJ t rjj -J *\\ \ \ a, 

la . T _.Ja]I j i ( iS s k £ i - ^jix* ) JaiLiill 4 A j ^ \\ 

jA (jnSJall J Ji t ^bjll jW-L. <-^*4 Ud *1 Jjjl j—a. 4 , 1T1 . , n 

<—a-UJl ^ * JaJl Cj-laJ ^3]l Aj^aJI CjIA< ^ £1 









Climate : gLXI -T 


* O'* La aJqJ-> ': 4 ^3 Aj jy N Jt jj^Vt -LjjjIii j& 

j\ 4 ^ aa.iU CljIS AIaAU j&\ _Ja]l Sj^Lc, ajLutl _< ^ <£ 

_ I j, 9 

<Jc ^15 .uj * elements 3 * a *j ■*; 

1 ' ' *. ■: <■ . *j*. • 

a-lA (jrffl ^lCr 4«iLaj oj£ii J ^Li_ A\ 

■ 

a 

U* j <. Percipitation iaUi]! aja£j c 1 j_$J 1 sj 

v* J'^b * 6- J*i gLJyi U^V JjB Jj_«] 

A-“lJ- jj9 AjxaVI L ai h c. (JatdLi LaAj ( LaAjjc. jj* jS£l Aj_ajJI AjL _a. 

^ L£Ja]I AJ*JJ Jijaj jjJ (ja La$-1 I-Jj 1 j—aJI A-1U. t_i_u ,jj 


* U fj j—=uc. Uul Lttj Vsl j I A—jjaJIJ Aj _illaJ! CjL__L*]I 

CJ — 1 AJjSj Wind Speed and Direction s-UjIl aU^lj ac.j^> 
(jja^i g-jixui s^sj Cloud Tipes and Amounts y*- -t i Aili_Sj 


Atmospheric Humidity 4 j»M aj>.j_J j Sunshine Duration 
Visibility <jjj It «dljSj Air Pressure <j jaJ t\ j$Jl Lk Je > , 

*i j h*> !Xj A.al~i*k a It ^ Ll*ll j ■ ^>1V- aajLi] AaIa j j l. •-. ! ^ 


Jj AjaA^I ^ jjiail (jjaij ^Jc. jjSj ja 


,U*i1 




J&xi JHaII Jau# (jic. j 1 Ajaxa (j jjJs »| dll_ 3 »! ^_ 3 JJ_si 

51 Uj—*■ 5 —?-jJj Soil Moisture — 51 

i> j—*^Lit Evaporation j^j-J j Temperature 

**j* >- a ^ c - ^ j ac. 1jjll 


Aj jUI jIjhJI cijSJ> jU JUj&j , A-UdL, 


11 



























Climate : gUll X 


‘ L>°(j* ^ 4iiaio AjjaJ) J) >a.Vl L...,ijla j/k 

ji <^Aa Cul£ eljjj AiJLj AjjaJI J*!_>IaJI A£ic. ojliie.1 ^ «; 1_a£ 

fJc (»IS jsj t elements j^Ajc. *-iC ^ L:_ a! 1 w | jp' i q t 

*** t-i -; ■ *.'- 

©i* 0 -0 AjOaj 3_yiSj ySjJj ^ -- ^ i 1 

L^j t Percipitation ^jkJI JblL-ul) ^\ 3 g fl ^ 

a VPC jth 

CJ^ 4 Oh* (j^ IJiJ, 'r^ ' V (jl^illt ub 

^ J j ^ A_LaAVl I *Jhr (Jxilb LaA j t Ua jj& ^ jj£l Aj _«jJI Aula_ 2 k 

LS* C5^ ^t*tJ J^>*J fl* JJ- 3 t>° 1- aJj » j -> ll 4—ILii i—j)_uaj_j 

4 ' ^l*]l (jj l J J jl 1 a g ( A.—-JjUiJl J Aj _illall CjLj_La»JI 

£j—; Wind Speed and Direction ^b_>ll s^lj a^j^j* 

£ j^> =-^*j Cloud Tipes and Amounts u&_Jl Aa l^_ < j 

Atmospheric Humidity AjjaJ aj>j_Jj Sunshine Duration 
Visibility dbSj Air Pressure <_sj=J el Hi . 

•?JH l j, H ~> Wj ^jjl! ^ LuJl ^g\ «•_ 4_*jla] Cali A i \ . u l 

Jj 4j*iVl D - Jjill (J«ii (jic. ^jjSj J3 J^VI jj-aLudl (_pa »jj 
e£ J- lr>,n JLuJI (j^-J 1 A J-U-n ji djl_3ji ^_3 < 1 

Soil aj_p— 1! ajj—* 4—j Soil Moisture —H ^jV 1 

j (> j——atic. Evaporation j Temperature 

AjjLJI Cil jj £jj (jU i ^LiaILi j—.1 'if. j <c.|jjli 
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Acidity of jl—L-Vl ^ Pollutant Concntration 

t (jUu^l jjLcb Loja aj-iaVI aJIt. j—L-alin. L5 —a Precipitation 

4 jdli a*j Rediant Energy Fluxes Gc-bt^VI 5 cJ—hn Ui_y 

* 

CjULaxilj CjlIC'UuJI ^3 jUaj ^5 ^UxJI ^aitJ 4_iAA V il 

■** 

• Atmospheric Processes aj^=J 

1 * , «. - <fP ■* 4 K 

: ^Lbdl^US 


^ 4-1*5 >0 jl 


liLU a^I^I I CjL^UJI 


i l uu^ ^Uill L>aj (jc- ^*5j — Point Specific 4 n» ^ 4_3l Alaiii 


4 ^ jg > ■ j ^jS-a_s 1 Aa^^oa]! CjUa^all {^a a£uJi,>.^ <3lllA La ajlx. q «■** 

J ( a 5 j^ AjjiIaaII tiltj £_il^ail jl djliaiJii! dil-i-dL 5 A_ 3 jl&a 

A_i_li:L 5 ^Ia^JjuiL] ^jj diLMilujill (jts l-l^j l ^_sIjja 


*ul-J3 <>a.> 


jCj olj 4 Stendardized Instruments 


jjLj l-jaSLjIj LiJ S\ .ja. 4 Standardized Exposure 

>-» ^ j~j ii. y ^Lii u>.Sn t>J • 4^ lJSJ—» Aj_uiLis 


Ajinlja Aiia e.U eU-a ^ 4 Rain Gauge 

+ 

451 ^ I gIajLj l£jl L*115 ^ c l duLj ^7* >j Aj --jlj 


- UsA^^ Ly* C> 

^jaL 5 pjjj * ^ ^ULJI IjAj 

pu C-uljlil 1 j) Gjpa t AjjIj A_lujL_ 5 ^^.>1*11 j \**\\ 


-\r 


I 




















'W* r* J&J *■ ,- 1 ^ j fj l i 4_Jj.i Cjlilsul ^ ' j <lf- j. 1 a*. *y i 

-iilittl dfi iilu JS ^ 3—jjaJ Jl- aj VI ^ 1 L^, j 

(_>-ijj CtLiiLifl j-aj j »lVn i n L^jUa^a JS (ji j<bl) (J ic, (_U*jj 
vl>® ' i avl iilli* j£l j i ' j ; i f - (jiT;«ill i__jJUjVI jl i_<jl, „V1 j 

1 j ,*j£ <>ii V -J j± a^jaji ji^ijvi 

(/* V-U3's j^vij t^ylL&L <->jiu jjc. ji ^jiU j 


-.n 


lUtuU 


j^Ajl 


».lt 4 1 l.'lfl 1 f 

■ 4 - 


£l£jl ylt & y^i' y-ni V—■bill 

1 -y-r l j aIt - CjLsitLillj < jjiajVI 

SpJswJt SjljaJI Ju SJJ*UI OU^iJI ^' -.1 tjj lr. (j.Jkj as ; j Ll l 

£ 

jl Ail Temperature Tj—a jl j—^ jl Surface Temperature 
JJ Shelter Temperature UU1 Sjt^ 

M 

(jt I jjxa o>ij 4 ll jj^j ^iX 1 ( O-l-jail j 4 > £-UjjI 


JUi * SUJI L^a J jaJl j- *LUl ^ i J l J _ A ll 

. alAfiUSjlf Jlw aii (> 


ylt jidjj jifl ^Caj C-4J_yJI _|J 

. * 

UA 1 ^ J* 1 Integration J-l&ll t> ^ tl4jJ ^ JA \ 

J *-y^ ‘ j aihe Jl a _ c.l_^L ^c= _/i 1 »L ... 

J^'a jailjj djjUij (ji (jS-aJ o J-ilf-i (^H= jS I _^Jc. Sjlj_aJI 





























l flS, jTi 4 \ \ -v I I CIiLjLjaII (jjj IjA 4 3 w, fc AsLaa „& 

, 4j) 3j £ji J^a lc. j^Llg 


1 n > ■ ''^ l 


A 


I^jaI 4 qV^A £_i< jaJJ Jjjp ' L “‘iLuiIjaII 4J jULa t Jw ^ J (3^ _9 

# 

(jJc. ^4^. J-axJ (dlbS) Ula jUj-jb' ^aj jli * L 

lA\ & j 4 j^Jl a^3jLbaJl Ajl3j3U _^±. —Aj^a^jJl -fc-t3uL*l £. 

^ h'* £-a ^5-^V AjBALhII kjL^\ q A51L1I jjuh {J* i£j^\ L>* ^ 

ojc. *i j^ji oj\j=*. j J ujjil 13 a —ui (jj— £jj jV^ 

pl AVLJ jJ^AaII <JAJ 4 4juJ 9 AaIsI^A 5JUJ1 *3$Jj ^JjArt 1 > \a I I ^jOiJA 

(Jilju (Ji^i jl dlLi j * (j-* L?_>^ CjUjg- iAA 

i t 

• lSj *- 8 ujU j' 


,jji L" i'l ■ -'I. 10U _1^jj (jjjull (jic. 4 j-». '■—>■■■ il -" ja’l v-J j'i-za. ^ IIJ 

^ckjj ^glc- a^.jj ^1 bit (j* '■ < ■ *■> % <j3 Ja' -^UiUa —ij ilIiLLj—=^41 

Ji^ajJI CjLJuoC. 4 , ^J ji— ulJ (JjJ—II J_,wa—*_i iiij —sjj . ^yaj$\ 

(j^Sd jl ^jlc- lAii»tfJJ (J-41U sbkj l<4jtj £il^a (jj ^J_J»-1I ‘-4ll-MiUillj 

jjj jjI jL, . (jj-. US Standard Measurements 1*21*1 >_i 

jc d:Ujk4b Ocean Buoys Uilkp^b J\ ^jUI jc. 

P 

l^jl^l j3j 1 >. l) J^Li LkJajl CjLaij^tJl 5JA p ^ —Sj q , i, )\ —^aILi ^ Ll— — -all 

Lu ^i a ; u^j ) ji^vi <^i>4 ji^yi jjl a^u 

(j& LJLc- jSI ja ^Jl CjLftjiiAJi ^3 a Jils t Aiojc 3 jjSj 1—^ 

# 4 igL lv^^J l jLiiVI _JlC' {Jl * siyj 1 JjjjJa 






























' S& Radiosonde Jj ^ j^l J\ %j <? i ...i i .< 


•-#* 1 <> ***** ^ j . bUll jaJ 014L CjUU 3I iil ic^ 

j Sjijaji cj o-^ fj ijj t ca^ui jj j*j ^ 


if* ki .J nl l ^JU-'Ld Jl l^lijjl *.U_il 4*. 


-iJJ 


^ i*J^ *f* j^>» u^-' fclibjlUIl ul—JJJ ‘ jafcdl --4-j (j ji ^ UujVI 

t> Hjijii i_P' <■ * .^Vla Vi j j j 1H1 

I jjJai j^S Ld^j 


jJUll 




U jJ AiLi] _ ^jRawinsonde <j>-jjlj ^L, ; \^VI 

. lf*Ujl j ^Ujll <t _jjj** 

l 1 ^ tj^VI ^ Sj^dl Cjl jjUJI ^ ^Vl.^j 

(4? j l ^> o' X' t£_?=^ *'J^-!l CjU 4> i-3_>ll CjIj__Lulj 

4^.uaJ! -VrJJr 1 ^' ^Jl-ao7l (jJt lg-alj^U ja. V'L- Jj i 4aJ_La A_V , 

l " V-/ 

t> £lji! LiUai j»iLl —mUj i A± w.« 4_jj^ J|^l_j 

* 

4 g^ J&U. JJ^LJ f UU 

* J£->^ UJ^ Ot^ ‘ £Jjitx* jLwajl (JjLuttLfl CjLoiUiJI ^ <, 


Point CjL^Ui dl]j£ t <*jLLJ) j—^LaJLi J 1 .. ~r* \ \^ 

^■**^' _j Measurements 

Exposure ^ < 5 -ill j * L^Llu^ ^_§ <] _ji 4 < u. .w 

^U^kJl ^4 JS^i Jj Cjl^ljill ojui Jbjaj ^ 4 ijJI t*I_E£j I^UIj^Jj 

- -CqI iVi i > i l ^ UJL jjjUjULftU (jS^j 

4 

\ 
































: 4.K 1 i"H jUili A^jJI -jLfU 

-Satillite Observations 

jjC- t " ii jl\\ j l " -1. ..1 j^ii j ^ jJkj LaAiC 

vtlUS 4 U1 jgJaj <jtl t AjclL-oil jLa^jfl j4 -It-sajll 

J«j qAM ij+Jti £» jH ^_i >-* ,^ ll j_*a j 

Jlf^j Remote Sensing Measurements jl^-SL*Yb 

4 J J|-v II j\ jm * Jl Jjfcjl Ss 1 hb ^pUlli 

£jl jJl ^jSj AjU t <4 SIjl1a 11 e-Lall jIaj CLjIjwiS j) 

• f 

J£ «.(jp-y 4 _miLS Reflected A* •—a!) jl i—* j\a31 

jigA J ^JA jSbll ^ j 3 K .* ^ h’l aJc-j 4 ^wajSfl j*e-Iaui jl y4A*Jl 

- (J j> i im" c3=?J^ U^ ^,>dl ^ - ->N (J^W {*J^ o^' 


lX 5UJ) ^ujyi jii^u cJ^Su^ diii] aii^yu 

i’A.iuI j 4 ^jjLLlI ^^Jc- 4^1 t JjSjtjj J-S 1-- £ ^ jl-*J1 


^Lall .lie* Igx-Lul 4 jU*JI Jj* ^jSJ * t JaJI 4_LaJ-W44 

4 J.^vJ jLic <JL*_ll ijLil ^_lc T -1 mj Lm 4 _a^]| 4j_11c. :"il l.,1 jaB 


4*vttll «ii£. n iLJ — <11 aJJ aJA ^—2 A -Milio]i £Olj—ill —1*3 j 

tl^laSLj Radiometer ^USJi jl$A 

l»Lu L al'i.^1 ? ‘ 4jt_)^i Cj 1_^4 jl^ aJlC- l^JL^Luia ^iu J3 ^^jJl j 

. 4.j~^Jau.rill ^L-iUjJI (jt 


1 w 


"\ 


> 





















3j4j£ -Lie. jLaaS I j-a CjluLill jjj l*i& J£ 

j£>ti l^_it jAj i A-idL-taJI jL&aVl ^1 JlLjjujI -^-'v j* L—^£*j« _Jl 

Aj> >ijl LljUaa^i Lj-J Jj£j "V (_JI A^jLJI Jal^*]! j-ln*; A*J j4 j-a jjLi^lJl 
A-^cLL-till _jLa^/l jl wAIs* < Jj I -i£> ( Aj^LLo OLujl*-* ' ij ~i ^ ^—j-jj 




The climate system: £LU]1 ^Uaj - 

jJajil Ajjjia J Ajli ^LiaII ^I*J ^11^ j ^U-all Jl JWH (Jv ^cv\j 
Lqj aiTal jA\ j^aJI *1 Cm l J J Cm ^LlJI = * aJ] 

J ^jIj Ajyj S J j SJJ^SjoK -UU 3 / A_^Ua jaI jja j^i lg_aJ—jL 

3 JS^B (_m ^ ^ ] j La l*iA j , aJUISIaII ^l; m 11 $jj— i-*a ^__ll 

^jVi ^ J^b jc j^j^i J VI Lu i** ^w_i ,Uii_s ^u_ji 

J ^"i. n A\ j^j aS\ ^ * *Al jiia t A-k^Li. A^ya^l jj l \ .. : 1% I \..» i i ,.flj. „■ l-aj 

p 

(jiajVl jLljcI jjj l? j 1 ?*® i 3 l*Jl ^5 Ailiedl lIjIjjJ * Cilia jG 

♦ Aj^j £ii 


jUca aj* iii J (jatis Aiiyi ^vjui jL^vi j i ^ ijij 
CjI j—±k jl —iitVI J £ — ^>11 4-^1 t> Ajli ( ^UuJI 4—c. 4 — JjJll 

t> lS 1 (Ji*J jl ^ U|1 J 31 jlaS CjV-^l-filt a-^A ^ic- ^ua^jVI 

lLiL^jaII AjjjiAjuJI AiLUl ^ ■ U {Jirtirtj (jl A*_l -“* 

^tixuVl L ^ L Ll A.^AjJ * Aj^j)1 ja ^.Jj^Jb tlil^jj JJ l_-j-1 j-^j j 

Jli' 3 .u.Wlla i Aj^idA^li AilLJl Jl lflTi*iJ aSjJd ^Ul 3 (jM.iljll f Je. 
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AaLLJI a it ^ jfij l^jli CjLI^L^a]! Lai i La JlTk ^JJ ft j j ^ 

AlLiJl ait Jlij t l^jl A^^p ^3 iajpia ^lijl a 

4-k^ljj I 4 XJJJJ jUj i *'* rwj jil J] 6 * CjUsLtajJI ^—a 4jJp —^1 

£ i_ -- jUc-i J] Iu^j -a jl Ocean Currents diLLy—^l cJjU_j 

. lIjI jjjjj 0 JlG- 3 juj Ai* j ?T Li t nil ^jj 2yjij 

The atmosphere : lSj^' 1-^UJ' -r 

AiLj a!A>I Ltj^j ^il jlill ^ ^ ^5 II c »II ^Uaj 

^Iahi 1 *La .3 c>^L? Cy* ' ^ ^ Li > u c3_?® q 4 AjjJa^jjV I aj^SJLi 

S^J jItTiaII AjJ-134-fl L>^ ^Jc4 ^jAljII distil ^ A3Jj ft-li wl 


ajl^i * i ^-iciLiJl lit A*J_jJ Jjf__A^LJI l^-a-V^A._MiJ _Jl 

^3 jl l (j*o t^-kJjill Al* ^JiuiJI £^aJI ^^3 s>l j.. ■> .i A_ jLj^Loj 

^ • LjA^J Ajl ~^ 

djL^lijjt gI^JI iJ ic- (Jaj Ll* t LU) djlixU lLij_ 

l 1 ^ *-M J (iljLull j (J*4 mlII £> Jut <J_U 6 . v^> jV I t> 

^jLkiij 3j 4 ^ Aurora lj 3 jjl J jl ^ j^alL A3 j^>*jJ! Sj^UaJt c^lliS 5 
j\ lilt ^3 S^tLlall ait JLajyj * JLaiJl jljjl jl ^jll j 

^j4J ^ jl jSj CjL^ICJ 'I Li 1.1 ) ^JjJJ ^jll 4\ iiJmU ^jIj _tj| 

• jy^z jii l all j AjLq 

























‘ Ui*-J ' l —jj t>* L?J^' J 1 —*£ 

j» Ju^jVl Jj£JU V-JI J j*JI UXdl ^ aLL Ia_)L__ jftl J_^4J 

^ ii»-.> jLs atf\ j\J* ( LU ) WiJ J-* 

u£-“ »J^11 J>* jj-£ t/J' O—*?-j>^' u' Sr 1 —iW 

^Jljk jjjl l^tlijjl (J- —j UIjjJ « j jlidl L »*^ ■" AjuIj Ujli—Jt! 

. >s <_jii r o 

: j*Jl JllUhll Oj^p-i 


*1 j$JI jj-» (j-ajVl ^^ ■■• i j* (jJiuJl ^ (_JjaJI <—«X*JI l_i—£ jfu 

<jjlc* j^-caUc, S-iC ^ya j ^ al-a> ^jSjpU t —iaJI 


uj 1 | - ; 


Qjafc4 


( l - 1 JJ^' ) 1 -^'j * *• ' ■• ? * ■» 

X VAjpljPI fj^Y. 1-(JX-aj d A —<jt“- 

X 1 X' V j (^iJJ L» ui X Y ^ j ( j__j ? .jJni 


(X •,a)A rgon (j>^jVl 1^*1 lsj^^ <jjl*JI 1 1 <jilj 
Hydrogen j -j (X .,. r ) -ill jj- *&J\ 
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(Jt-Q <Li*Jb <J-»-uj Ljj£ ^t-QJ is^ CjI jli-Jl j? Z * j* \ J 
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j*l\ J JjJm iuJI jIju Jt 4 jLuJ 1 CLilJjiJI a^U',. J 

(J tj ^ lU i* ! (JiLj 4 CjLjIJ! jju t—a3 jj tL I'l.utl J i ii j4.ll J. .—i j 

, jaill 4-Jt jUjjl £-q 1. i j i .a ]lj £Jjjjl J^oi 

JL^aiVI (j-a J&m J*J i (jjjjY t j^aic. Jt Luajl I j_& ji Lj j 

* ' ' 

Jj=^J] jjJu ^ Lajii, Ijji^ j^ j| ( jV! IjJl Jjaii Jll 

‘ JLJ jaJl J l$j£ jaJl J La Itji Jiji ilua 4 Ajj^JI 

* UVI £^l__9 LaS Aajlj^JI LljljjLa]l 4j| jj 1 ^Ji I ^*s 
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J j LJ£ — UajjJj &ljg-ll l_u£ JJ jjiij 4 ^ jjudl 4a J Jc.j 

UJ? . "S VIj Lj^jjJ' (_r*J Jl^LulJI l-.^ j Vi" . * _ 


»j^A± L_Uaj Jj£ UiAJ 4 LjJj Cjt jlijl Jiji tjjjjill Jj -uo £J J_j 

J - I cs" 4, 1 — 1 . 1 ^ 1 ^ 4lijlS (jl J t (j JjjJI t a> J,’lj6 ^ J I Jji 4iaiJ 

LW £ j' j4“ £ Lij 1 J Jc- 4yJ^ 1 J*-l' ^Ic. UaSJl J _^l i " (jl 

. >JI lXUU t \JuJ Jci J 4 J * ^ D . . J| r . . 


W^» J 51 ^ jlill J£J' (jjjl t> X ° . t 5 _J| ja. J J^_L 

U l J *^>1 J* J£ ^Uijl Ja JiJlfl e JaJl J ^yr. ^ jUJl 4_iYUJl 
^ Jll 4 a . rtil lj Cj! Jla jlj£ 4ia]| J 3a JJ LjjjD 13* L>° ^ Y <= Jl ja 

. &J|^mj.Lui dllj 

, I 

44 ^Lill <jJl*_ 1I ^v^sLlaJI (jj) LuiUji L_^Jj (J cjl L a^i. II q{ _£ Jj 

1 ^'-*11 jUJJ jUiJI (j* <jjUl« <-JuJ <jbj£x J (J jaj 4 _ili 

J& ja; ali3_j fjjij 4 ^ai Jl (j'^« ij* L$jY-i*-aj I j'lljnS Cj^lajj <J_lie. 
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j| jaJS (JAiSLoj ^IsLij^l Jjl Jp £-aj * lAj^l t-M j—aljp 

* 

t AaitUua 4 _laA I ^Lixil j £ Ldl jUdi ^ILaj j * _j u*Jl L^ojj^xk 


<} *- ^ y>j 3 l « uJljI£LJ 1 ^aLIia jIuia jA C-LaJl ^Lkja 

J^U-OA ^al_y t y,.^ ja! \^*\\ o^A ^Ijmaj 4 ah^^ij i jUidj ^Jjj £-iS-^aj 

4-j j^la ^j.jl 4. y i j SwLi^j ^ Sp JlC,Lmj 3 ^uljLeJll d 4 > L*-n--*-N '■ j jlA1 J ^Lall 

.*1 _^Ji JJ (^sLdaJj 1 ^-ALa ^ja ^J A.Uj La AaJU ^ tLJI jl-^J ) 


l ^ 4. iL^ll olmaJl j J£ O- 4 jW*-^ (j jSjj Lds— jj 

C UB t- }j;>j 4 ^^LaSf^J 4 aC-LJI JLa^)Bj <JjmS 1 CjLj^)^ i j A Al j £ ^I^JI 

jj jj^lluill ^jLiillj jLs^JIj 4jsL=*JI djljLill cAl^j^j jl^SVI- ^ja SjjUsuaII 

<>» i3 Lf' * ■ ilVUti uA' 4 U^'jJ' 3* 

• dljujJil j i a^^lII 


^At-o-a 4 aI Ia£ 4 ^Ij^JJ AjiUilall djLjL*]! a U all —AJ j 

f t j)g jl JC-LmU Ajl j 1 lp\ o+2-ji ^3t C-Lall JjLij lj^Ic t, .ft ' frj djUyj—SI 

* 

lg_j|^3 j jig 'B '1 Aj^ji1 ^JA {J^il htTUI ^_1 c 

djl^Allall j dJjcJ pLoil jLkj £a d] .(Jjjl ^LljI ^l*— ajj'V L_s 

\ \ \ 1^ 1 J ^ V- Six- Llj Jlo Aiijij^XjajI A^jpJdJI 

* 1^3 J JjyJ ^ ^ r. 

# 

^ j) •’’'i J t (_J ji_^Ji l o^i. j-i) c. I ^zk.V Ajilxi! r^usajLkjsii-11 ^^ \jtj —jj 

: yJ Aiiisjoj jil Jj ^lijl (j* <ji CjI JliJI 
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Homosphere : Jt 4iJa : Vjl 


^_a^li_ll A 4 9;, M l l^jlj A q;laJI jU_ jc*1 


^ M ■ H ^ A q i j-% ll a_lA ^lij 4 ^_Lljj t J^JdJ ^-!a. 
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Troposphere : jai-ijjjjill - \ 


1 <—aHiJI Llilifla Ja—ujNM *J—aJI 1 ^ j 

Aiflall OJA ( a J Jajj t JajjjOAll ^3 f £• lij jlj i jJajV| *tJa^u ( jm 
t_SL>L»Jl (JLllilia JjSJi UjL jialj j i (_£ ^aJl i—al^JLll (jj % p Ll J\ 4j!Hj Jlj^. 

J 4 c^^Jb a > '- j b ■ -b ^ i 'i 

jAl^Jaj! jt JS l^j bjJaj ^1 filial! ^ j t Cjljj_ js jL—S 4 *.M *. 

Jijj . L yaj'J\ ^Ja*j (^Jc- pliallj (j*iaiaJl £jj_p ^ ^Vm 4 <J_jaJI 

* 

^ {Jo^ajj ^^icJ ^gij ^Ul> jVI £-a A<i il^l i (Jil.1 ^3 ajI^pJl A^jJ 

(_y* CJ\ Jia jLS aIDIj ^ jILaui (jji lit ^Jaajjj 4 IjfL* 1 O * 

: J* ja^LJ yS-oJ JIjJIjj t j^J!A 



4 djl jIlo AjlIIj JjVI ^3^^ ^ £-Lj : «Ji-ai *j^Jl _ t 



(Jl 1-iA t <UJ1 J ^jjjL-JLa 33 ^ L2j ^liu £ 4 4 jjJajVl (2 —** 

-Uaij-ia plijjb Ljajl jiai j LaS i Ajbijj ^JajVl pb-b^b s^jlj 
jLa — <bllgjaJ! (_>axj bb^J J3 bw <bl_jA AjiXajl Cjl£j_a. 

~ ^ * I _j$Jb iaJlxll jl 3 -JI tj >in . j p lilji Jl _ Ajj! j ^ . ,--ii i J) U "<b l 

• jb*H 


C“^“ 6* bjljhs ijyj^a (Jja ^Jbj : jjkl) p j—aJt __ uj 

P * 

ljA ^33 U ti il l AjJlJLJL: LaLkiJal j\ ^iCI ^ j n 1 1 
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1 ^ * ft 


ajJjj (J jaJI 1 ij ^a^ -j —lj£ i I 

J*-aj I J2U& £*J=ux Jla _jl^ Y ^-Oi. jJj _ILi 

j'-^j j i^&Uj I ) i i jjJI Ac. (J- j **\j jlulLu T * • j_j j^iJI 

t>* jfLjj t Jet Stream bjiiJI jLiill ^1 ^ o j* ^ I& 

SrU*^ jjJ] L 3 J^' J*j C^' Vjr* <J^ (JjbJI ^jJI vJjjJl 

• (i^ 


i>° -M^- i> ls^ u? J ^ 1 ‘-£UJ 

( ) CjjJVI ^ tPB j * ol jL_jJ) 


i _ r ** i ijj i jjj tjA V. ^ ^ tj j> m i S jVI 

tliLil tiliij 4 *1 jgJl AluljJl j <ajU1 lIJ jliil ^m>L dJ jltll ftj_ 
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-1 -Xa >Lla V j L& j±*± ^.ic- 3 



J!^ 


^4^ cf 5 ' —SCAiM IgJua ^Ull -j J—i.VI LJl J’ *_11 1_ J 

(Jfc?"* L&S —- J *** * ■ • t a cljl jIaJI (_J-Q At, ^ A y A _i J 

(jLa 4-fl±aidl ^IjUJl Lai i Uj±C- j —±11 j jjj a. jVI C5 lc J j 19 

* 

liA .1.1a. Abla L_1^J jjiujjjjpJl W=> <ji ^_£2 * j; 1jj.I lj 

s-uU (jJ! Ii& . Ab*cj (jin -^j' tr^j jl* J] AabiVU 

<Lllxij i. gLV’j 4 jLiijl CjUj j±n. ^ tLajl jLkj <£L90 a1Ij AilUl 

jib j ^i] Ci5j ^>j jii ^jj jii* (jx j jxii 

. Li t ■ nil j Jjj II tjj-* _jAljia]l pLit fi 


A.L-l-i^) \ S -4iSLri AaLL» L. jj i 
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^Li 
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JjLL <Lia —a J—Tropopause j^j jjjJi II 

0 

A i J^- {jlj jiauj i jdi-jluOs 1 l j jj$ _u jjjjjJI 

- ^UjjVIj LL-aabu $jtjaJl l^-j ^^albuj Vj ( ^ 0C_) 


Stratosphere : j£L#ji\jLJ$\ iLia - t 

- *» 

U£ L$j *!j$Jl ijl ja. ■- ,1,1 .11 .1 ^Vl l^A Lg-Jc (jlij ja, 

tf 

^ J ‘ Ijilkj Jilj jj^Lc-Vlj *..i^aljAjl Jliiil J£ I_jji 

" * 

Ji% *13 Cp \ g ^ ^m jlS J j 4 AJLlia ^J>3 J* 

S ^ JJ ^ bjj 4 AjJ=ia^Ju> i bu^>£j ^ q"i^ i \\ <^ 1 

™ ^ ^ {j£? ba ^-3 A&jJall a*iA j3ajj 4 ^LSjjVU V 

jA bua 4 A-aJL*_Ill jlj^aJ! J 4JL£II <h\ jjjl lg_l ^ >■» jQ J t £ A * 

C^fkail) jp^j ia^ O* oLabVb 3jl jaJl ^jJ ^ 

jfL-iVI Alila JjjJi 3jljaJl (jji 4 joiMi^jj^l! aa\U 

* J^J £ 1 ^ 1 -IrtA. 


l 3-Ozone layer <jjjjVl iii l*DU 


^ * Stratopause jjHi^'j^Vl UUJ l^ik 

^ Jcl aiA (I JL. T . 

1 W* A ^ ujjjVI jU. t> 

JS^I ^3 ^^aAI! <jui ^iwjiu 4 v> mi nil ^t^Vb 

(_S-L^b jl ^Jl 02 *1t^bj ,^0 JjVn* ^ »* OUfcjrf 

* UJJJ^b _pt_j La j\ O 3 Ci\ jilt 























(3ji Jjaju (jjJjl (jJjJk-1 AjL*c. *UjI ^—ij 

U^J W** - t *» I'lj j t *1 j*s. Jj— aJi 4«_*1 w —Ij k^. •-■•■;II 

#> 

^klall *j* ooiaJ Uia 4 0«jV' £-kw ^Jj 1 +Ij-oj jjjjVt 

ijS y^jVl jjSj lijJj t UUJ Ctlkla <j5Ul Alijj Lujj »jl 

»jll«j 4 iJSJ »jl jaJl »2A jgub 4—-iLta. 

> 

iaS 1 ^ *jl—all Jj51 ^jjjLm jVl 

• Am}\ wjUjIHI * ^ 

Mesosphere : ^M 3 — T 

ja^ L*.!^ ^lij 4*iv\ 1 Sjl^aJl 4_LUl oJA ^Jj 

V ° <A V * U£? C £^j' *> j^' i_5^l g-i fV ■__ 

L>* ^2Sll ^ *, Ifl *j jixl) Alkali t I jjlfl j\f\ 

c3^r J Lilj^ij 4 (J^ 1 jVt dLajI l/* *'— 

iijk us# J*-k:j Electric Layer 4ikll &UI »j* ^ 

Jj***J $ 1 ^iik ji jk^jjjj^jl (jUaj jl ^jjL-Jl (_jlkj—It j jjS—M ijjo*11 

. Mesopause jjijjiA ^Ju 4_ij*j ki. Inosphere 

!* 

Hetrosphere : jjiwijjLi^J^ 4JLJa : LuIj 

IjA 4 ^^aJl W_AvL*JI s^y* c jjkJI JuUJ ^j_JI __A q 

* * , 

j 4 Thermosphere UU—^I * j_aJ 

JJ ALU »k Jm LI»JI t -1 j*Sl\ ^ J*^j j5 1$j J j*. ^kijL 
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t I 1 


0 ^ Qjht.l l aOA <j V i & <jji* ^ * * * ^ ja 
^iiuJI A 1 jf-il l —3 (J1—ajl j—A L...a S i^jjajVI (j——“ (ja) ,lj w “'- --N 


sift JlaJj t UJJJ^ L> 44) 4 Ji L« ^4- <_4J 1-1* ‘(j^j-°j^ ) 
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* C£j?^ Ajl^j 1A* Aifkll 

1 Ai±la ^m\_j <iilo]l oA—A ^j- ^ ^ U ■ .ill i 
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‘ A£ r °* t4) A * C& 4^"* £ j'Jj—j <>“—"j ‘ Inosphere 

U^-JJ-V4-M 0^ 4^ -^Ji liUilj i Aiuai. Cjljli l^DLk <iiiall aifc - ■ ^j 

* 

-4x ^Jj IJlA* Jax^Jall 4.1% 1% a A flilnll ©JiA. ^1 tLeJjtJI dtlljiJ 3 4 ^ jp L ^ W j 

^]| 4jjUj£^]| ^uajU^kll j igjlax J La li&j t ^l^ill q -* u_iljp_SVI 

L<£k 4 £^>AajVI j^j o 4_i£it4^Ul CLjL%jaII jjifr SjAllI I 4 J 

Cj JJ^ 1 ^^ 3*^ AjjIj^^^JI j i^jlc \ * ax "V 1 ^wa*J L_>i 4 1 g A, ^ Ja* Yi 

£*-4* JJ4 i. j=J Jat <3 44 ^4^1 J.»j <^J_£s 

■ o j£j ^ US _ Aurorae 'jjjj^' * crA 3 ^' 

^UlijuaVI j ^Jays^Lall ^.lc. ^Cajla 4Juidl tjlti LuLijjJjla CjjIS Jl 5 q 
jjSj Ju>ju£IIj A*^ 33^3 0330 *! til Lij 4 4— J ijUJl J 

m 

4 jjS Ijla 3 I 4 S YO ^jlud^ t> ^ tj-A <-g ^' 

ja ^cLu^ll jUiVl tpLLjj aU^ilt djUji 3 j^l ^aSUI o-iij 

t—jlj S jjUil Ujl^ LL^U^LuJI ^\ja - J ’ 4J ;r 'r i . 

. <JtSU^all 

3 LU*J Ullj&Uill Jl Jjill (jS^j ^ 
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Y*\ *’■ y 
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(_$l (_fjljL31 (ja (JiuVl *3^ (^3 l$J£ t ,*1 Va*i ^UaJIj jail A ul^J 

^kuUBu ijjj i ‘L^^Lill All -la (J„ aIj 

lAj^t j j j.LLa^o V il Ji-a ^ Li*J! jn * j A jJ 

jA'tlaudl &JA (jl tiUi ,-jli & ULJI jpkJl CjU-ila ^_i l".i.W"i L^Jl cJulSall 

^j-a ^ m <aj_laJt ^Jc-1 jl jj^fii ^jlaJI p^ 2 fcjl 

. ^ j^J) 


# a 


4 * 

: ^ jUJI £jj*jj Awajll Sj$a1 — <_, 
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4 j q^JI jl__k-^^jV I it _a ^ jp aJI j a _j j 7^ - 

ij|A.Vl LdkljaJ uiic^a^ Jj ^UJI cijB (j_—I jJ) 

<jdc 4 , J jLiJ Laj t ^ >a* ^ j 4 'n W *> jg ^ I <JoJLmu]I 4 ^ V 

J£ S^Lc * ^"’. l~\ ^jjl AjJjJjjJI aJsojhhiuJI o j- .A 4 t _ >.a (J-aUt3—11 j 


j\ l^Jui ^Ljall ^ — ^ 

i dJ j i jaj£i1\ 4 JS I (^1 

s ) ^'J"jj*^'j ; A=lA\ l>“4-^ ® 3-+^') —«j^'j 

O'M 


0° M? <J j? 1 f^J 4 ( ) LS^\ UjV 1 ^ »j— 


^^Jc. ^jlb lU>^ j 

^.lia^bU A *■ w ^1 1 1 -s/AVi Ia jjC ^jC- j ^ V ^ 1 a .V .ft Jy aH j i 4 

/jS-cU ^ ^ ii - £ U^LLill J^l 1 * 11 a^Al^j.4i } %■>ii,.1 ^JsMU W^^J 1 4 
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,'ua 


WlA- Jl 




li % uaJ 



: 


o* 



j- 


A j Ml . ulu_ si 


* jfl ^ V > r 1 oJlA J - 'V Aj£Jj 4 ^lj^)ll W ^1J ,J-iA>^jl A^j;l ^ 

£ £ ([ . 

ill jaJI CjU. jJ o>L^ S jfr=J : S ji^Vl aj* Je— ;i W >-*J * e 'j*" (J 6 
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: Jj Ia upiAl (j-o 
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J j! jLaJil jJ <jW- IS* 0° S *^_> 1 
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Ut£ Ulfijl **£>» dlUSVl OJA Jib jll ij*J jjSj J - 1 


ji ^jVl £i^7W l*]ib ijljaJI Jib V ^ iJijVt ^ <j& 

^■L^S-li ;^c,Lb Jjjj jfcji 0 j Sj Le U11&J ^*Uo*JL j) ^pLull «,UmJIj 

ft 

* ^Lwi T • * JA mi It* i_ilLftll j V i 1 j 

( jua • >11 ) JL*a jau J - ^ 

Aajfl ^jAfckllt AikJj V *_J&1I * fluV 1 jaJj 

* aLJj ' r - ^w^wix.Jl AjljwjI jiJj-ii 
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eLall ^ jj-Aj ^lii^pll AS^; 3 jt t jL-fajL'^ " 1^1 . L I 

c. Loll t *1 j^-U a * /« i^UjiSj Aj^i —hi I {j—* 

4j^Lu \ £ A±JU* SJJB ^ p\ J^IU ^iil * JaJI J^lL QA jajillj 

A : , fcrt j j IjLk j^^JI <jl£ LaSS jA. /Ml Jj—JLja J J j ,—jj t ^ W ^-3J (JS—i J 
fjj ^jjijSlI A3jj ^-ic- AjJJjVl {J^° La U l 4 AjJai^La Aj^Ljjl 


Wild : 4 JL 19 juLlIq i junUSll ^Lt^ll — Y 


SjSi ^ K» j V AiSJj 4 jL-tfajV 1 CjLLl^ji ^ (J^W—** 


J mU 


cilial ^ 4ijL^LaJl J Ailk^l 1 {J* jikilM AiaS CP ^ ^ (J? ^ 































wh oL^Vl dUV] LJ ,^,^,1 

* JjJLuj! frljjj ^^)J| A_;^l A*} 4 *, L| T] 1 J 
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i^jW(Tr)^ ji^ii 
































JSLill t >0 ^ La£ —frlc. jll jU-=* —JJ 

i_iL^ajl ajLa ^j*a ^ JSL-all Ls -il jLi i. i l (jj-l*-a ^-Lc-j (j—* — ^ *■ f— 3 J 

plc.^]l jJ-aC- ^ Luj (AjIc. iijall Jj^jj (.lc.^11 (JSL: £iojJ 

jjta-aj t ^ T »,10 L>° a v^ 3 J-A 3 i^WJ 1 ^ 0— 4 

Jjll ° La ^j'>y J—“r 1 <_s—Ll «.l—G-_jU (J—klj j'j—(j—^ 

Ajial Ajilia. 0JC.15 ^Jfc frlc._jH 3JJJ a c-lc. jll 4jjl*-ll 4iUJt ^ f—m' 1 ' 

. frlr-jJlj <j± 1 ijVl JtL- tjJJ La Jj*J ^Sja-uJI 

t j j.;-s M ^JJ La jjjSu] tltjJI (Jilj ^ (^ULall jji _)ii I 

J 4_a.jia iajj^i jLj tjc. a jLiC- jAj i i—il—LaJI jj (JjjLs—L ai! j—4j 

jjLa l nJLa (jjj jj uJlUaij Jiuil (ja s CjlJJ—oJlaj CJt Jwv m 

L> (3 1 id 


La^ t ^jLa l^g-1 —jjj J ^j— 

(j-a ill lj$J CjUI j3 ^ (jUllMU 


AjjjjII 4 jl£jjDU Sjjb£jil ^-BG CJj 

1 ^ C Loll ?T ri * .1 ^ jfih . u ^lijjl ^ L_SLjd_^lJ 

ji JjUu ^ 5-jLa J 4 jj jjll <LaLS <j£L jj 4 jJ-ailU 


lj j^LaJLa _jl jrfi; K“s\ i \ t.\a.ll ^uaLiiJ 
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CjIJjPaI ^1 <*^1J J&® -^*1 S i> [ ‘ JmO A—&j 

jSUJl P-Lall ^)1 j ^ nLa'I ^-iliiiJl ^jAnkj iA\\\ ^Ujll IfrJ j ->*< 

<j!j_iawji (_jC- ojllC ^LaJ! 4 oJ£Ltl J^JJ; 





































t*OQX GAUGEi 


fl j -v y\ \ dlc-jll (V i) j»Sj 

Wj 1 , 
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^\\ j)->- j 1 aIjU o -0 Ac■ *** * 

i*fi^ jiill lifc &2C*1ij 4 LjJ& f* 4 (J* ^ J^J f»* ^ 1 

4 lUlLJ (JJJJJ lP J (J^ ^ ^ t — 3 ^ iJ ^ 

■ .u ^ ^ 4 jiill LAjJI AalaJl ^^SaVI ^jImwJI ^ iVim ij 

y.W ^Uil t j** i VjiB ^lC'^1! AjuI^ 1-1—4 

Jl*_j ^ic. j 4 tH Jajjiil— ^1 ^ji jjil **a\ \ AJa—g . 1 C. jJl ® ti ^ 

frlc- J! Q _>liH ^ eLJI jl £jj^?j Lgil^li «—fljiJl (> f"» ^1 

* ^kl J ^ (J* 


Rain: >WJI s LuoU 



^Ul£j n.ruj :^j ^ ^ (3 1 ^a11 

jUu CJ jJ 4 > *Uil CjI J^a 1*1jp* ^jH Cjhj£\ lj*>J u~* xJi 

V i"uaj J£il! (jpa (jLjjJI Cjl^IaS ^-- t V1 J t_r^ ijP ^ 

, - J y\\ aIU. -LjL* jS/l ^^ic- .l^*ttifl ^ ^ j—ft- 1 ' 

u.:, ^ ajI/ AiSj^J Jj&ll ^ InstabilityoUlt ,^_c j Stability 
iCjlill ^ t o> Wn ^1 SjiiuiA jjC- UJ^ <Jj jlWjl 

Lo l^j J j^tt h^all ^1 jll j'i/l f j^: ^ T (J cr^3? Lf^J 


^UjjVI «■ '}**} ^ S j' _pJ' v 


v # 
























*~ aja v J 4^1 J Z&J*. ,^1 CjUII 4JU ^ u 

M 6- JLJ #l>Vl SJj> «fl]j <> ^Luj .j^ <£ ^ 

* 

(j-Jtiiljj ilia. JJS j-U^jVIj SjljaJI (jiliaJ) Js^ ^aj a ; 

- 1—iVUJl oi* jLa jlndl iajLj ^taja ~ ^ n 

: )LJ| jiiiii^. 
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U IjLijjl Ln_pSlj l j K i J oJ#J s^c. jLLaVl CjUoS ^La 


* v » # 

(j® 


-MJ 




Raingauge : juL<i]| ju*- \ 


‘ T * ^ ^>5 W- yjkJ ;> jl**J| 


— J i A X\^t ' A i Cr ; ,fl jl t_! ! - a 1 ^ * 

w - C_“ 


<j 1 J*h jU^Jl *« ^. t , - n i ii i ~ t 

jr— w A— 3 *-- q t J ^ i -j! uU ki tt a 


-a 


t s>ib- >JI *L 4_j ^ ft uvi ^ ^ -,^ i 

jU-ll ^ ill *UI £l£J Jijj ( c ljxJl ^ Ub jl J ? n 

ji >ulLJU U , oJ^ ^_kj ^ ^ u 

* ( * 0 i*5j JS^JI ) CjL-jjJL 
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^kJ o*\± ji** (y o )^j j&ab 

Tipping Bucket Gauge: jka- 


^ L>"^' jW-^-1 J^ 1 jU^ _J—*J 

(, 1 J>^VI (j-' 8 ' 1 t _y* j ^q t Ajli 4 jLj j_Joj aJosL—uJI j i~>a.il 
























* <> _» *xi J ^uii o-uii j*. 4^, , 

i <~i jjL j J4J Jj_j 

^ <J^$J <-Ji^U £Jj JjL*j J_^ ^ . 

“* J ^ «“ cO j ul^Lj r^Lj^ sjib j^,_p ^_ji 

Jlilbj ‘<~*U ^j] Jc (jjjilJI CjI J- Sj- J__s 

• (T“ JSJJIJ^Vt Ik Jt ckk , Jill J_ji i^< e 


Weighing - Type Gauge: 

J*J * 0*\£\ jl** i> Jjkc £ ji j^Vl J* jl^aJI | j 

; JWI ^ lsI y uji j ^ 

* i “ l -» ^ -> ^ yi ^ 0JjJ ,u , 


Ly 1 


<*—L-LL$ 


■( Tv JS4B) 


Recording Raingauges = «kJt j-. ? ~.-i 

^ ^ ‘ jJaijl eU t- 5 ^J* o« jU}Jt jji^j 

US^- Ur 1 <A:j ^ijla J Jiiy^j kl JC. jiaj -J| J -L l -, 

cUl ^iijj Uiitj t SjIjJ Aj| jkJ ibjiL ^ 

^ J-^-3j ^jUj £ljJ Jl 4Sjkt Jkij kljJI 

o^U jj^ ^jkL, ^ LoS ;JLJ1 ^j]| j. l.i 

.( Y A JS*yi)jkaII Jai i> Jy^uil kiu J| lAil^hVI i » .. . ,H til 
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j 1^1 a \\ jJ > * n i ^ ^ JS-uJl 

: jLJI juLd ililfitno — 



jkjl ^Ua S J*?J (jJfc Cjlj^kill 

JljU CiiilL jkJ d* o 4 ^ s j#^' t> U jj— c J 
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I 4 Ait^i UjUjJ 4j^Ult pi-Sa^S l L 
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I 

,!j]l l*j ^jslj j£\ ^Ull J> CiUljS]l a3j <=Jlj <■'— 

jl V Jj-yufl a j*J (ji *- L ^ ■“ V^*. 1 d '-^ 4 A -^ t 

t .--3 1 £^a jaB aj f^ J jUiiuuJI ^ 

fj \;KM I jl^aJ] JH» (JmU Ja-JJ V j^' 1 lH** ^ ^ o' US 


j —JSU 


^ ^ ^bJI ±*\j* JS 0* o'— £l -^Jd ^3 ‘ >^ JI <3*M 


^ CjUUJI Ajjli- (j'j ‘ Cils_-aljJ 

^> ^a 0 j& V -£M i*» <+m*A Sj-*J 

jLajVl 5 OjSllI .133 AiSAall oil* 4_aJl*-alj i <Jjlia*Il <^j3L> 

i jl^ International Meterological Organisation *J>dl 
J J2 , t JjjJI U_kt^» ^3 A-aij-uJI S j^Sn CjUI^ ^ 

Z a jjjU ^ jlj£ tPjjM ClUIja O^J *3*^' OH OJJ^ 

. % ' 0 J 


^Ji\ C J^ >^' 0-W* £^3' 

j jll <>a t oV' ^ ^ AP* 3 J>J 

^jVl J] ^1 *#£& ^ bUa >^' ^ 

jV < 4 jk«a u£j tjjSj o 1 oi ^ 1 o* 1 # u^ t<u 

^Sjl jU-'i s u ^ ojj.*i«« illaJl oiA (_ji JW^' 

^1 »LJI (> 4j uUVj V CjL}^ \*J Jj Aijj i^ 

• '■ j •■'-f~- j 3 '' [ 


nr 























i> J^ l£jH— J jWJ' <^=>j l 5 J-J V >ti jj oj 

JJ tf-sfc ^ ^ OL!Jj djjii,j ^LJI <>l jk .1 JJ (_J 

"'.j.-Lj 1 Q& ^ “UaaLJI jJa*] I JalijJ \ J ’ ^ J 1 jV. j iM1 


ijU uJ^VI i> jtAS J UJ^ JB iujili C LJ| V J^ *llJ 

JjjJl J ij^Vl l*#lt JB Olj j-1 . ,J jj*-3 lj_£*j i J 


1^11 


. o^jVi JJ jsi ji ojjl. JJ ^ r. (> cijUuu ai-,^ j i 


a ^* ^-waj! SAKjjuJI oj_A j j U.'. . 

J^jaVI sJ^j ^UJI 5x. ^UGjI l_. vi ui j toLii: jA\ 
iwLa. <J-Lall jj* Jja- (Ju '-jjjill ojA Jlo J ^UJ) J i k-l 11 

Vj C Lj]l *&>- Jiao ^ tilLiS. V J^ jx^ Jjj (jiUjlidj 



> jij-i - '* )'"' 




: JxJI 



l^x-Lul 


C— 1 ^ ' 


t> 'jJXJ UljJia J JaJI ^ub.J jt 

- A^3J £c_jUj J j. i] ^-iLaaIIj 

t> IjiS J jWJ' £*■«j jOft jj^-Y 

• JJ ^ -l^aUJI JaJI Jj*-aj Ja j*j ^Lj]l Sii jV 


Clouds: -iLuiJI: LuaLu 


Mf-Jj s’uJt t> 'ojji^al! CjLLijaJl t jjjX a ^ l i-vmll .<-. . 


U> 


CH 1 (J-^J 1 J dj^JI CjUjJiJI ojA jj 


JX - ^ 


1 1 £ 

























1 u—* 4^J-^J 

^jLajJall ^3 i il * ali j» j^iajV I ^JaAj u^i i _ il _u JriU 

^ I jpl (_}S j V^-* Uj_j'i ^_3 - 1 -^ l.iI! A_lqA! 4 _.^Jl A ■ j x IiH 

ji 

Ua■ .A jjJ jja ^ja'l jLS (jlj 4 j ^)1 l-i a '] 1 l-i^l 1 1 1 ill 

kiiU £ V) iaiJS V jlkaV! J VI 4 IjllJ 4, »> JI J_S 


rllL .l J J ,x .-.j ^£jJ| JalfiA U ^ 0 * . ^ 1 **N 

, ^Liftll Ja^Uc ^SIj ^^ic- JOjllP ^5-3 ftjjJj (_>b ji\ 


^1 4 j. l n~4 j. ^jl 4 j aSP ^UJ 

S3j^aJI s .WmJI ^JlP ^LmI^ 1 4 jjAti 1 inQ j ( ^Ljiai 4_; jLaj 

l^M -k ^ ^ a 1 A. ^ 1 • li l “ 4 ^ ■ ^ ' ~N 1 4 £ Lai^aII 4 1 a ^ ^ 

. (J^y 

! . 1. —I I aAftU ffilkjjl juL^J d ! K^l 


<-,Y% >ii 


. * i l*S ^ ^ jj"’ L ki Ji ^jC* 33&1SJI o3& ^ U-1 jb l L2a_iuJl S jicli j-lijl (jp- jj*j 

(_i J 4 (JjUJl jia-ail jlj-Sk I j jlc. jiliill !_jJa jV 1 ^ (_£ jl -1—^ 

JI S3tlS ^LfljJj (jC Afl^fcLaP ^—Jaa-o 

H 

IjjUaA j 

<fT * 

Li (jLLlal 4 L>, J j i l i-i^ul l iic-ls s- lilj jl (_jj*Lj 3 t 4 jj>^JI 3—iLLL 

. (Ull ^LSI , J , J^ill 4_iLi£]l 4 LJjj j 






























: 4JjJLJI i jc-Li ^ Lijj) ^Li - \ 

4ja*J JJ Ak-g* ^ t Km ^Jj 3 Sjlc- l_)L^j~ill £*lajjl ^jIL 

J U^JjV^ U* <-ijlb iiUil Anal j]l ( Anrtl jll 

j-fi (J.Gjj) ujUii^. t <a^Ua <JjO <C (jjSj tiUjj ^J4_L^-II 

u^y 4j-* 4 -jI^juJI \4*\j±) ajIjj ajjIUII ^^UojI 4_U.rJ 

JjAj-taJl $ Aa ^_3 4j jJLdl Jijtua 4 d UJ> r'lj W% 

.13 (jLui t l—mill Aiila (Jj- 4 ^Jl L " ll „ ^7 q '- ^ l^Iia^iuL^il ’'ill 

^ 4il- u j. n J) <jjllJl LlutJaSj i Ajj5j]1 I j^lo G * 4j^11iII 4c, j j^i 

X O 4 jfc t -fc t ,i || ^UuJ ^j^fL 4_Jc q t; vl ^ I all ujIA: ,• 3J_3J 

# 

£-bj-aj Jiiiil ^ Ljj (jl*-; tjSlj XJ ij_jll_JI n 'iVi! .n Jfl j i jla 0 . . = 1 . 
t , l ! «w i hl l g-Uujt 1—iLuli I^JJ ^IsLLi'il y 1,,’tAftll iljj Lijjfi. j l j^aLi 

' i-j'l * . ■-ill ^uuli 5 q ^ >>1 1 J -14 • * ' '• - ■s'i ' _li 

Cj* ^ jl^ s^jlc AjL^-wj l-u oij 4j JU 11 f- Ui — l 

* i 1 1 ^, A 

m 

,^m1 Jj}\ 4 _gJc, l^j|_^)^jlj l £ X J J J 4j^ 1LJ1 ^_lC- ^IjjJl ^jLlb “Y 

(jlcj Jl tjikju jji J^3 JJa ^j 4-j^lUI —lIj ^—i —V 

t , Sjlit-ol! 

: Jjbdl dU*JJ cJUS «r 

4j jl yixjl AjuiVl ^ J ) ^ l a t 

J^J jfiaJ l_jU^ 11 sJtlS Jj l$J j*-^j Oj C. _J j 

AaLII oi* <JjlJ L^J^ 1 O^J 4 0-lfclS k^Ja\J 























^ t S^li t&J U^d 0* ^ ^ 

j Jijaftri 4U.I J# yuJi jiJ «-a *%-*-» ^j'-> u**-* 

o-ua a- £ jj j- ^ -^>dj ‘ ( n i^J Js - ji ) 

JL. yt UaJ ji-aS/l (^^1 l> <J* •“ ’“ “^' 

ya> 6- d$ ^ >-» o- ^ ‘ ***•* ^ 

(^c. j_p-- d>^ £'j^ ^_>=4dj ‘ '" 

aJe o-d ^ t '-^ ^ °* 1 ^ tS - P- 

^ o^d ^ u u^- ^ t^J ‘ oUiJ ^ 

lift c J 1 ^ ^ W £^ jV1 ^' JJ ^ **■>* 

,^ : <jJ jB {JISH ^ C^i £ ‘ ^J- 1 Ud^J 

Lu Ual t \ u^d Uato >-» JJ £> J^' J ^ 

. kij^i u'js* 


: j»L*ill 


,_ J_M - ■' ■"<;- jLJI l 5 J^*^' U^ jj^ <-^ ^ 

* 

i Ja.1 J A-liU u4r^' OM L5^ "- 

yJi jIAj ^ MJ 1 ' '> ^ ^ lj ^ 

0 iA au.jj. ob^Jl %jc\S ^r>^dj « Wd *"’ A* 1 ' J—“^ i 


a tV . 


i ■ ti t 11 2 t J *J| 
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(tl) (Jj JSA1I 
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U L 4 - 4 AI (>“ ®f> ^' ‘ J J J 


diil 


Nephoscope : ojS—jiJl jl^ — l 

4 (JjlJj mil <£ ja. ol^jl jyaJ jl^aJI 1^* -LilJ 

Ait CLlll* j 4_mij Jja. jjAj JjxC- ^ ^j^a-a a£ t> jW^ 1 UJ^J 
iljj L-lJC. j .(f * JSolllJ AitamJI CjUblaulM (j—Ay (J^a j— 3 4 — llt’i 

^^■■s. . ^.. w; f ^ ^jLi 4 -)'.a.. y L ^ 1 1 •'"*i. 

aJM ^Ll A’C Lai i ijk' *U^H 1J—iJ ^_J <j l ^ * i 

t SJjjuq ola f^S AjL^ > Jl oi& ■SiLuLftfl ^hLmj) Ig-fL^ 

JUC. ^i jll JaiJ <j£ SJ J.^a J *Jjl jll j ^Uil ,> J—r^ 2 - —^ 

^jjil <-ijij ^Isli J—<=1 jll ia—iJlj J—j^—^ 

* <jL^juJI AjJ! Ci£j^j 

Photographic sky mirror :U^1 ^ 
t 1 <\YT -, 1 c ^ Georgi 

(in JS^JI) LaIo=J Jauj 41A* ijj^j u^>* uj^ cj—*J 

-* r L , ^1{-L 1 ^ ■ X«%\ Si jA\ -^ Jb^Ml ^g-L- Aj-lUi'J I j\t. i II ) wlj^j 

^1d <4jL S^a 1 ^ lA»" fr <jjjSJ 1 Si jaII ^Ae- J ^ iji.iA.ti j AjjJjoJI 3!jajI 
A 1 J 1 ^ Jl Ij^lfLlI ^ j t AjjjSJI Sl^d! ^ SJj^vj^JI 1 4ydcJ 

_3 f- j^xi l k. a.> [ . i^ h * L ^ ^ >?wSnn UjJ Lil- 
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Jl aUjI 

S l^pw t^O'^ 






Llj-JI Cjlj AjjLoJ! I jU£]| (n) Aj j<»j| 
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^H... JA j^ fctfijJ W! ^ ^ j ^J"^' ^ 


Ol 


WiUUujij &'>' ^j*-* u? oJA 


*J1 ^U>jli1 *j ^loJill .aWiia-1- 


* * 


• * 


jfcijbB j- ,>»jSfi ^ ^ ** o'—-^7' 

AlaUi , ttbcl Juic-j * w*- J-^'j WW-^ Jj U 1 4 ”^' 
j U-k j aJ) j& jli 1 u^'jSB ^ r^ 3 -? ^ “J^ ^ ^ 

>.3 J* j j- ^ W J?J* ^ ‘ ^ ^ ^ ^ 


iLuiiiU 


j. 


1 _Ldl&1 9 J-jl 


JJJ 


A^j^aj 4 -}jW' >' W ^ Jj^' ^ ~^ J ^ JJ 

t l*JI t# *«B Jj^ J*® t." 


.jiU &>* Acl jJB j ^01 Jh> <> 41 JJJ ^ ^ ^ 
>J! jaJI i>^ ^J^' UW ' «* ^ ^ '^ J 

JJJ S>.vJ J jj >11 Jja. J j^c. (OU. >} ‘Wo ajilui- Ajj* <_Sjjla j 

^ iL-> ^ ^ J^ d c^ v uu ,u4 ^ 

i W..i , a ,wlji lij^ , u«j ,J 

O* 


*>lj. o^ 0A» aA-» *-i*o ^ O AJ-Vi 

jc ijuti Vu*J J j*% t* J t** V* "A Sj ‘ JjiJ 
> ^ ojf’ji oy4-> ^ ‘ *- 


UM 


















OLjV j\\ d^s dj-^ t Ax^jodl A^\j^uj *1 j^a! 

' * ' ^ - 

lj4jS LjL.^^1 Ijj-s CjUjuJI i \*Y\ LjjjI vj^g* djJ ^jbUlj 

■a tP^J ‘ <H'j>'j AxJle l k^UJ'j J > - ^ V J JjJii ^ 

- l “’J l J S ,P) J'j^Vl ^uajo (jj J_^ 

J_jjj| ’ ^L-acl La 4. U^'.lrtl l lLi_j) _j£jl a La ^_1& jJ'^l 1 'j Jij 

5 a.^il -v aIjL* 'ji-mk. Jja SJLaj-a3) sJjLjV ^11 j^Ldl *._igj ^ 'i ^ 

Jwi JujdL) a.iJLJ L r luaj. jL/i& v j l lAA jU A^JV j 

4 AjV jll Ajfc*Jj (3^3LlJ J^LG^J -J ’ *S 4 lIjI jV J^-JI 

AjV jll Sj&UJIj 1 AJ AJIj^II A-ajiaJI L, Ij^diSj 

jjLalsJI dd^ ^jlS-oVL: AjI tfLj V j t 'jd ^ aA_A A_g_^J ^cJ 

Jj^..jll (jji jl&uJI j&-o2j laJje. iiULj t J^iS J£-ij ^IjjVl j Jl j*V' 

4jl^l Aj-Jd AjLjLj-G Jlij l t d . 1 J\-±AA ^3 £_5J CjE' 

<t O^y Vj UA 1 ^ jA oLa a 

HO * H I f 

Aul^aj A/ig-dl a Jig-: ^U]l Ig ^ A^C-Lii^Ji jiLaiVI J >i vll ^Jj-^ L>™^J * 

, a^S-] LoS j_Li-alc V il d_1A CjI^Llaui 


jLo?yi (J^dal l joG J ^l5l 4 ^J_ia ^—It A—d ^jVI ^—It 

ajjJola Aj <^J\\ .^1 j^U djUa^a U^* 4 ^Ljoldl j>3^ 5 AjC )j i <a l' 


Ajj^aJl L ^ J; ^-LLi^-aSI £>db *1aJj t e\—_3^ji 


JaJtjJaj; S^l^pJl j^l (jfC. CjI-aj^LlhOJ 


■> \a» ^ j 4 ^ A . >> AjjJalj^ ^^Lqj dj^I 3 0^ J^JLi ^ J 4 La j C^J 
































u $l£U* _ jlJ J-Vi Cffi ‘ -f^ 11 L -^ lJjL^J 

J j AjjaJI U-J WiU! ^ Cja_^j 

-SliiB . _. wd jl Uj^i i> SjUl-iU aoLj Uj W^—^b 

ilc-S/1 j jjll 3jLJa)! 


Jjjkj jj^ >jj : £'>' 4 jX> lSj^' 3^' (* ,a t ^ 

uS-9J fi l>j * ^ <-M' ^4^ 3^' ^ J—‘ 

a- ,> J ^ <> l^ia- pi lj] ^ W ^' 3 ^ c> jU ^ ! 

i ,*.^ ) X jj.S Uai 4»jL-aj ^3 f' “ *' •^ a fJ ‘ f*^ 

Jjjll ^ cilLilj i (jjjjLM ^ V*^ Ajj>" ^'j—^ 

jSUB ij-UI Ji- i jSj i& J& CjU-U i^' ^ J 1 ' 

ls'j^ f**W ijjjJtjJI Supercomputer 


y^A\ ujL-LJ Mj L - JS J 

jJ ^ jL *Ji\ *Iu\S J3j * tti JP^ 3^—^ u 1 —^ leX —al J»J 

jU-.tt j<^j i AjcU.^ll jUaSfI t> 'j£j» tPM *4nJI ujISj-jLI 

W JU Ulj- ^ <> aJLJ' •» ^ ^ 

L ' * ^ Hffl 

L^ ,1 1 ^ jaJI l_£UJI j O* J^' »> ^ L - i " * * ' - ^ 

jc. Lu aSjSJ CjUjU- ^**1 J ^ £ t>J ‘ ^3^' 

. <Gl£jaJjj <_jl^*JI t_uSl JM Ja-o (ji»J 


ur 



































(JjrfUaj (J£*l J J -‘UcL^all jLxSVI J_Jj 

* I jUaSa 

: 4 j,jha Ci \jlia J jLaS) ~ \ 

Ailiu 4lu * vi JwaJj 4 Jai Jc. jl^s ^;.<nijl jliJI 

a Jjj Aj.ajUMI ^riLaj]) J JjqjlLjU Jill tilt Ajli Aj _jJajYl aj_£11 Jj_i 

JJ Li" 1 ^iVi tj£ A_u-bjS'l aj—£1' jj-i—Jj t4j—(JajVl 

4jj)i*ll AitJI 4>AA J A^cUu^aJl jLaSVI j}^ ^ Jl lift jjij Ji j Al l 

l u^S ) Jjo&W ^ 1^*J liULj 4 Jj jLuilt (j_a 5; »Uq1 1 

^-il jJjjaV 1 JxqJI ^n£r - ^j£- A 1 .^j-3 Jill 4 1 - ri 1 " J 

(j 4 *-^ ^Uuj! lilliA cjjj 4 d-l3 Jl J J=a aJjkl 5 A_Laii ^ > M tlj_jlj]l 

J]1 jLaSfyl ^JiJjutjj 4 L fltAj AjSlj 4 ^ .lWgl l jl^>Ji 

Jll Ajj^J J&I Jill JJJ^J Jb-^jJ aJJL^a Cil Jja J JajVl (Jj^ JJ-£ 

• U jLo-o Cjaj £JJ 

Geostationary Satellites: Lai Jb* 4iLll J ilsUJI jUaVI -Y 

Ja jla J-£ < —alt Y*\ ^Uujl Jc. djull jliall Jj J— U^uj 

lS^- 4 fcrt^J vl^Jl J^aII lifc ^Jc- ^aill jjbjwijj 4 JajVl 

UjaIL j^ill jAjj iilli Jc*j t tgjaiaj (jl jJI J j^ajVl 

|jJ UJ% uLS t J* Aii*-* Axil (J J ^J.L1 jl j£Lg 4 j'i£ c 

Aaiila J iljJizL Jill Ajj^J jAl Jill Axjtboj tilL g >Ha j Jl ^ 































* jSj 1 AjC-Lk-tall jLaSVl jjJd 

j &.jll Jc* JaJ JA ©d«-> 4_^lju-sJ jLaT'ii dU J l VuJ Cj^ -i5j 

: j^Sj (j-jjjj jL»a' -1 I 

-L-tf* Jl ^ 3 - j-jI J—(Jjl (J ^ 

^ * wU i cAJy Jl AiillJ ij^Si { 7 — Explorer ) v _ i ? »K*mJ 

tiUj ^JUJ 4 cpJI dl j^AlU jj-jbSl JJ U^J 1 'I 1M ^b 

Jji ^k 31 ^ ij^ ' — tyjjS 1 j**® U^J Tiros J* 3 ' ^^ 

<." id AjidVl-J ^jp-o fj '? » a J J—^ ^ ^ ^ * Jjj—J 


a^A 3* 3^ 1 * ■ is UiiUJl diUJa ^k t r^ . J l djldjSil 


^JaS J-l-a dladaj 1 ^ ^ V* — \ ^M * ^jjj _jLaSI Ajcjjoj dilc* 
tAliij W * c^jVl Jj^ j^ U^J t A * # ^IsGjl Jr 
4j51^aj y^ J a jLaaVl ^l-iddl ajl*j <& j^>aI1 ©^a dmjl j— alj 

. jj^Vi 

4 in 1 V,d l J^l^l Wdu l ] ^L^jaJiU ^_:ljJii (3*—**»J 

ft>j i 3^° ^ ^ jl t Jt J ^ A-*—5s' 

0*Jj£ J J 3 L>° J* 3 (Jj ^ ^ cJj 6 1 ^ 'l ^ 1 

Ajj^o -lalSill U kil JSj ItOS ^ m>J I 


AjsIS 4Alll o2A ^_liaj j 4 -id z j^Lja JjS Ci ^ ^5-iJ (^-J^uJl dLn.^^M AjjI J»j 
djl Jl ^3^ t 4 . >*q-v d ll .5 '-^-ba AjJLslII ^ ^j Ail (^LjjjSj 

duLi 4 (Jjjh 1 j d jLali aI^Ajji ^\sS)2\ 



























U^J Jl 4 4jj*laj Aj_^Sjj«iC L^i >1 ■> ^ -y" 


hi 

UiU 1 J Vi £ _ 4 ImluiJI S, 

• * jjVui jU-ojI ^LtajJ 


; 4j%jp 4SH Nimbus u*j±*±i jUSl ikukn-Y 


j-S Jjl " l^U * S^j^Vl <HSj HA £ f 

4g. ^ | 1 oJA r. Nimbus ^ ~J}^J 1 L "4 U t >\» tJ /jjq r_i t- 

L> 4-LAui 4 ^c ja^ all &_1A t" iV-v j t Jj&ll jl i 

;J k A^,Ji ^-i^all ^ y^-i ill 1 g JjVl ^>*111 4 *\\ 

tJ J J aJl £ J^&U * J 4 -=^ JJ ^ V * Jj Ji\ ^ i — tjjjWi J —ail! 

• tfJjB 


Sjjii *1 sIjjl*L£ 0 _ 11 ^ VT LS*J 

ijuj^ l^ka. (jjll aj^/l Ul 4 4_^JI <^k 

J CjLdVill 1 1YA Jid 4»n 1', il jl_ aSYI 1 g V>" 

4*n^ 11 ^ N OAA J CjLkiZh^all 4 _^Slj j^ V j l 4_ia jilt 4JLS jjl Ifl a wV ^ j 

IJA iLlKall Ja^Jlj t l£jjd 4 j j_=J1 jL^jVI Llijpj AjljLLq Lgj Jajj_all 

AAi.ujJeaLiiu kjljji L$a3 j ^oll Jj&al ^j£Lalj n HSS& L -mj f _jl_afll 

Ig-Lfl (3lkl JlBj i L-JJall *■ m X^J o^£- 4j_ilVoll ^>1 U^ ^ ^_Ic- ^ 1 JLi_! 

A _ LmuJ JJ^ JtliL-jl cIjjjSJIj _^jt-a-a jtJull j jUal 

, ^j*i>sd ^-3^)1 kii 

































: AltajiH s* (oIaWmiI 


uU jJj pjy ^ jaJ A^Jabjll &*** O' 

jjc ^bjil a£j^l 1 / ' —■*- (j^LAJj ( AjjaJl CjUikll 3j\j£ liLi—uij ojl J—ail 
l \j A (j^j 4 ^Lu jUai Q* t_iaJ -w=jj jOLw lMJ—' 3 

^jVl 1-la. ^UuJ <jie- ^all 

4 <jjljiJj (><-£<> M* SjJfl ^'j Jj> 

CjU.jJ ^J^J O- 3 J*l ^a-> t> 4 j> ( - r-'^‘0 i-aljl' 'j* 0^)J 

. (__La_uJI CjliJa (J^-0 »j' _>01 


-U- ^e. J~oJ 8 J—^>J 

i_ 4^_p. ^-Ll'L.'ij 4 ^ aJj_^ajj Ajjjj O^y ‘-O^O'- 2 ‘(J^J^' 


j t Ac.V^J * O-O^' £* W-* 2 '^ J^ 0-* 

i. w~ tillj JjLj t Ljajl (_S_jaJI <_DUJ' ClliJa lilfcui J — j\ — 
^U.jJ JJJJJJ o' Jfr" Cil jUij ( _> ^ a Vl'i" j £& iai-Jall ^Lia 

■ ^jll LSj'>»JI £la O-Ua (JJ> l> Oj ( SjljJI 


iV- Aa-jJ (jA-iil lIjI jiaj-a jp ^V iul h" ■ n' V Ujl 

Aijjia -1 ,ja Lil Jj'if tillil 4 (_5jaJl <-£U3l u* .>> lU* 

jjlj 4 4juljUii1 l_£L*A ujliJa ^gi ajl^jaJI > J 2 (jA- ^ (JJ -11 

(jli 4 <jJ jaJI J^>jp" 'o >0^ ,Jj_>L CP ?H (ji (ji'aall jl£ 

^LiS jL. (j& 4 pC.U*jAI jLiiV' 4ja*al_jJ »j'J—aJ' ' —'■' -r^-J^ 

























4SX± o' oV lillj pi-Jj 1 <-?j'j—^ 

Ojj o- l? A**iS/l (j -3 ^ ^ — 1 




AjtiVl -j^aL-alal IcLuUj i Ajj'^1 * t— iIaj-Ij U! 
£jHll (jjLd 4j£ii-all '■—*^- 


j ;■ oyi 

it Jl 4 '-v 

t - * * 

ill ijJ_j ^S>s 4.In i til ^ «■' _ J o •s I I 




j£\j i tjja J LS kA L> £ ^ J^Jl Claj Aju^i\ J\ 

qA^U ^ (jl a*j 3juil ^ ^iJu-all jUSVt i^AA ^3j 

^ ^^L^LaVI jl^La (jc. LjLajl*-* Lj lc* ^ 0 -*J 4 ^ 

4 Sjl^pJ 4 j^jA JUUKJ ^iltj l*A*J ©A^Jj ^ J—^ 

^ CA^liujI ^^Ic- ^jlj^Jl CA^ jA ^pLj—aa til— 

^Ll: ^ 7 . a *J j t i^jlX'liu_J ^/1 ©-A& Ai£- © ^-J_“ f _> 

LjiliJl Ollila Ail^S CilcUjjl Aie, CjUuUa £-a 

. Sj^ll ij - 4 A 4 ^hi^ -Cg^ L?_^® 


uiL^Utll l " ilftiU AiljSj <jl^L>J 1 t *il 4 ^1 *-a 1I Jl—=* a 1 ^ i j j 

jriLaifl OLo^la^oJl ^J*a L& JO—£-j H ^ J ^ - a 

si* ^^Jc. ^Uj — ^jWuiTi cs lillj < 1 ij wB (JfMi l AA\ t ©j^ll 

yJI ^Jc* jjJI aIL^ (jc- jjSI cA 3±uj tliLojlx-o J Vir »l —. lIjLq ^isLJill 

• JoU 


. o 


1 ya 


I 































I 
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Sj.Ujjj Sjja^» jAi aSjUB J* UU**JJ (jjll *JJ—»® Cj—)IS 

J<.», ajcU-=JI jUa^’l A^*i a-?j ^ CM ‘ *u- a *>“* 

^ LjSjjs' (ji AjL» jl' <-»*-»'J*® '»j^° tj* * O* ^ 

CjUV jB JaJ>- (jSja^^b <^>^' u jV^ J»* SJJ^' 

^J^nj Ajjj- OJJ^ Ai^ JU^JI L^J ‘ uWM'j oAa-jJI 

Aj^jj OF A*i*J J* ‘ J 1 ^'' l> ^A^j 

. jLoSfyl ®A* i>® A ViV-Ull jji-oil 0* Ajl jjA 

s d-i^aJl ALajil jlo^l — 


jL-ajS 1 ' jUSl t> l*J& <j^' aAllill SjiS JjA Cj£ji 

iaL^jVU Ia jLaii — (JjA W^J — JjA “AC CjailaU 

^U. ; j iiSL jLS jU&l a A* j ‘ A^JIj Wjj'j uWW 1 ' Jj^' “AA O'—"J 

j_,j ijAu 1 * 1 . v» ft*a ^iiAi j * t>»jSn t> ^ ^ 

^1 jpLU Jju*- ^ SAlc. ^ OJ^ JjAl' u a *—i 

.1 fl K A^JajV' iJA l*l*a- ^ jUSVl a A* J-alj ^U^ll 

j j<" j *1 jli1*^1 iai Aic Lit j«- ‘-y'j j'- 1 ® : ^jSi' 

: JH2\ js^M ^ a& jja <> 


1 Y! 


V 
















(Jj*£ La*j : AjjjiJIj AjIG oes j-Hj?. 4l. .-i... -1 

m 

Goestationary U1 >». JiJ ^ a .w, „n cjL^VjI! 

tf-M J j 4JU—AJI l£jj—j (jb.Jaijj Orbit 

^ jUi Goes <> jjOial jSj 

. mv ji nvo ^ 

4i^LLl lit Ajjij JiJl ^ jUat : MeteOsat <2al_ ~y 

i> JllsJ jSj ( -Ja-jVl j -fejSjjil j Ljji UW j.1* 


' ♦ - ,b-** 


'hV 




11A ' d > w ^ sj^n ^ jUii ca^* 

'%>v* > 

j! j*i!l «-» 3 Uij 4 JU. c.l£lLVI 'inas 3 

■ 4 * * 

oj^aC. 

* Jai. Jj* ojIj jlia : insat cjL_^i -r 

^ij t UmI j* U Ja.j SjUB 

ii -0 ^ ^ 1 *■ 1 ^ CjLujI jLai V v 1 Ac. ja^JI iii AH 1 3 I ’-- . 

• ^ *G ,ji Y- ejLdjl ^ M AA Jl MAT 

Gms2 , Gmsl l«i» jlU ^bLfl GMS jU! aL-L,- 1 
J Liiljd-*jl 'j ' Jl 1 1VV 3^1 3jjil! ^ iGms3 

jlxJ) jlju ^ n^it 


* 4_£j^/1 ^La?^ 1 /j j$^Uj l " i ? P^i 



ir« 

•k 























jLS A. • Lajjl ^jic. '• Tiros 

. jUil AjOjJ -^J 


- 


(jUL»jj Ujsj A-ii ^USjVI ts^ o ] j —-* NOAA ^ 

. cjIcL- ^ jVijsil JS1 Ajj^ 


^ Lyji > jLS A. • £ l£jl y-jj METEOR jj^ 
ija» ^ i > METEOR I *> jlU Jij ‘ ^ J 1 ^ 

METEOR II , j ^ VA cj— I ! 0— 

. METEOR III 








&\J\ (Ml 

Weather Maps 

Weather Map: 


jl "Ojjaq * JjJ * ajts <JLsk (jxiaiall 

SJli <i=L:_>=JI ^ (jjiJail jli AjIc. j t ? Ll Ax^aJj! ^ 

0 

4JU> (pAJ ^ aJJk , 

CjI ^^3 4 _ 3 jzJI Cjl j-iTs a JJ * -^'j ?Jr ^ i ^ 1 

(iBjj < -la.l_j]l jijJI ^ ( _^ hl iiaU Aiajji 

U* f^JJ '•>VI 

u 3 i>0J (-5^'- O' 0 (J^Iall j Aijjj 

r-^ j'-h^ cj4L]I -^~'j —^ j—Vj il ^ 


^_ic. \ *W 11 diLs-iia l~ '-^ k1 t 

t ^ ,° Cj1x-Ij£j_jV ^Ju*i3 t ^Ua jS^ nir^j /_yc 4 .qI"„ oL&lsjjl 

_ 4 ^ 1 1 r 


C-3A w ua Jajl 43 ^jua— ju; 


i c t 


jL iUfcUAll 


-^aS a i^i-a j^ljJ l_S^ s-^ 4 _J_ ,g - A- maSLLJJ 

^p^aLiC C_ljL^ 4 isaU^jJI j^aUe* _LsJ ^_ad ^_1! jl_k^/l 

j jjJij ^JjJI ^p Ji*£ ^pll j ^ j^V' Percipitation i^aLull 

4 ^ijj Jd-a ^ 1 ^k-talie- j 4 ^ >^»\l ^ ^ Jj \] j 


































ji. 


ji 


ji 




• *>=jjr 


VI 




JJ J—1 ^1 


* i*LtJ 1 _ a U ;! L 


— b -^XJ 


V* i 


iJi 




: Humidity : 

_hU JJj - eU9 jUo ,> etjjJI AjjJ^ U ^_uJ ^ 

’ — b j£3 -,i , «., , M ,< ,1 \;i . n 

- - — 6 -^J -' 1 -JUoUaUI a 1 -v 

" '' * tx '_J a t a* Tl 1 ■ 

- / ^ J T'-^ ^ i ^ 

Aj &is JI v^ ,K > 

'■"■■ l_**_.. 


|J?V ’ .* l| 'j| Lj -V . y ’.1 

J«J ^-al 


i i * i 

A ,...j 1 ^ i a 


—J- 1 Hygrometer 

J ^LJlj Absolute Humidity 
_Jij Relative Humiditv J _ — -,~ i .«. .t .n . 

w — »■ T 1 I 1 ’ * »■ 2 -*,—i i 


*lih 1 A trf 


w - —^ 


:V - 1 ^ t- J *| *J| A 




^ 1 £. - - J I I L-^,_l 4 i 


JLJ 


■ ,.^J .j 


- 3 <^j! ^ J*iJb Al 


-C-2L. 


**S\Y. ) .. j 4 ^j i i - | v . 

^ < -- ^tj^J Un-ib. 


-Ji 


d .j— sj 


cl ^l Jj&j ^ Point _ Dew ^1 a^ J <3 4 - 0 -,t 

iJ-Jl <Jj$jl ajIjA A^.jJ J ^-.LU '.I ^». w ! . | Vi mi 1. | , 

-^ u '-J J ‘ *Utl jb>^j U ■ ■■: 

j -^‘-'bJI ^yi Aji LaS i i—aJ’-SjJl aJ . 1 ■ 1^ . Jj'y - J 1^;. jj j ^ 

J| *U]I jlis J^i a^£ J ^ UiIJ eji# (l)j _^ 

.^l<iJi J 0 -jy ftlj^Jl jV Jlj-j . j jUI J^| j_ g i,^ 

^ A^U^I c J^y| J,. UJljia3 ^ ^ jj ^ L 


t r- 













































t j53 jj V i ^J 1 '^ L^ 1 

^,^ \ jljjS ^SUSl ^ e^UJl ^jaii CjAsj uA 

; ( ^UwJl ) ^u!l _ 

l ^ i.,^ A ■%/■ Ail £ 39 JI A^i . 1 AiU! ^j-ii-^jl ^jlJI A 9 . 3 A 

t jL-ajVl lIjIL^UI ^ =J-5 f>J% C5^J ; ^ i 

aza* *ju cJji js^ ^ <dtt« *uii jUJ 0 J>> Uuis j 

^ lij'V A^jjj l ^ LUl: j, i JsI Uvd l ^-b U^AJ? Aii^jj La ^ U'lUf l ~— 

k* Ujj ^ <>*J ajlUbj ^-bi J! ^^4 tf^' *U 

• Aolijj^i ^j^Uadl ^ja| 

: j 11 ^ pljii — 

Akju5jj^^ LOW j . SuSuVi i ^kn2^ Aaj^ Sr 1 ^-Ul ^— J -'^ 1 ' j 

US i Vertically Extended UJ j 3 a—H igh aj-JUj Midale 

U j j Aj ^ j Ajj AkJ JlLh ^U^i ,^A J ( ^ ^ ^ J J S 1 * i\ l (j —* J-—& 

Ac: ^ J Cumulus ( Cu) AiAj^bl ^3^9^11 : J3-o CjL-C.^ 

S mai l u. : ?k*J l j£jj £ ^ J 'U is^J Lr^^>| 

/ AsJ_kJl tl—Lnji 


A*_? 3^-kj ^2ll <- i^jUl wiL — A 

^Jill J AjAC- jJI £. 1 A^Milt v . .- tfwJ l ^-j) ( 1 ?Aj (jS—*-VJl ) Ur~^ 


AJI ( 92 TV ) JSUJ1 Cumulonimbus ( cb) ^ISj-J j>J-t 


> rv 










































l*£ 


^ > ft 1 VU l 

lil J 

pti 1 

I 

^-iiUjjlLs 1 -. !.-». . ., 

f liujV I 

ijJ- 

* 

4 v >^ La < 
i^L^* V j_j 



(l_i) (jJjSj 


^ j = 


■.i •> 
15-'“ 


■uSI 


'4> £ UjjJ 

u^jLiOii 


QJ 


^'>4 4J2S 




ts^ 1 J 


-ui 










.4^-^jJj uB < — i -w ■ M l pi J ( 1 ) : frr \ a . 

WjI ja^uL (4,/ ' '^ J 
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'(rr)j&i 
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^Laull t ^ mi l 4f. SjLcj jl j\ -iafiV'' 4 1 '* ■& ^^ 

. Nimbostratus ( Ns) o>H u^j^ 1 
JjIqVI 4^ cr^ 1 j ( Stratus ) aJLLR ^ 

j- j 4 dI£jI Ia ^«uu S*iCr ^jl ? > * i. '4: ^ 

jS 4 Jlx- ^r>>n Cirrus ( Ci) si—c^Jl ^ i%^\ l l—*ij 

(^iJoil 4^1 jjl ti>*J 4 ^ ^—fC-lijjl 

^ja ^._l a > mil j Cirrocumulus ^IS.j]l jU-a-J Cirrostratus 

fc_>j 4 iliui j$Ji-a]l *-. . . i-m LajAC jta -*— 1 

A-iaJj ijJ JjL j-a Oj£j_J J—k '-Vj <jj— 

.(i rs ) 


Stratus 




j jjA j LjaLaijl 4 iat 'J-ill i_■■»- ■ -•') jllf) I-at 

Jjijjj t aIjUj CELo CjI jJbl [j* ljjSjj (jjllj ( —l=tt ) (St) 

J (J it j J -LjLjj l 4 fi.li-<aj U t jESj l (Sjls fJt 

w-iijs Startocumulus ( Sc) jll aJUIJ saa^JI Ul 


Alitor Altostratus ( AS) : U* J) Sj^ C-Auk. 

<a.jJ (JLlaJ *Ls till j}a2 (>i (jjStu t Lgla J*i Lfii VJ (jAfUl —II 

Altocumulus ( AC) j <jU 5 Jaij i 

AjIIt. a JC-15 j i JjuS j (jjjSti £ _P *( 

. LUoj! (J _jlall A*. jJ dl=ll t. La Cjl {ja (j jSju (jl A-=k Ji-ll 


1 t . 
























(s) 





: 4 ri )^ \ 

\ 


K 


1 1 1 



















C5 


f £ 


U — a J 




1 —^tliujl 


y* *■ . j Cirrocumulus 31 a . m ]i iil_liSj Cirrostratus 

* 

^ y 4 -iaii. > . La^nC ^-A j jLa-a—*J f j_j 

^tjj—Li <j_^ ujSi-^ J-Ii W j-^iy Vj Jj_UI C 1 .^.jj 

-(i rt ^ js-jji) 


Stratus ^ j LiliiJ ^ULkll uUI, J£| 1_ 

^ ‘ * 4 - Ol>a ^Aj { ^ htl ) (St) 

{ Sr 1 ^ * JSjjJI ) i-. lj . A (Jj) jj Jajijj t j-ij ] jy' 5 1 -ula - if-- 

^ <j* j^s Startocumul us ( Sc) $jJjll 4-JUiJI l ^...ti U 
*LU« Altostratus ( AS) : Ua j*. y Ji ^. a inj »L_AU. 


O 


j (U ^_: 


UJ^ > i*i- JB l*ji VJ 



Altocumulus ( AC) ^lill £ jillj ijkJJ aAIS Jalj t ^jU ji. -i t 

CJ— o^tiij t ^uS (jMt Jj jjjjSj jj jJjac- ytj r*o JUJIj 

* 

• Ciaji jlal! jk^all Cijj *U Cjl^kS jj-a J^Sij J Ca.jjJ 


w>^ ! 4 L>^l' CP 4ji 4 A jVj 

jl k rtjV I Lg-J 4 G ' ~'' ^ jj 1 L^ kl a 1 -1 ■■ J_ ■ ! ; 'i ’■ 

-\_ C '‘' ; 4 W -3 )^ 4 oJ^a A a UljtSjl ^3 C ’i ^-^ 1 ) 

•iC-ajS'l kljLkaj [jji 4 2_kj^iJ| aii iillj J^i J _aj 1 ^- ... j 

A<ltA Cl y'z 1 Cil fr< 4 ^3 IaAj-ld^j ^_u ^all ^_J-' 1 CllCLu 4 ^^ J k 

^ ^ LjJ^J t— 4 > o L^. 5 ^}SLmi ^>1 A-v"\ a L il 1 Lj IaI y ^Cj 
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( JUJI JaU_j ^ ; j t ( 4j J l.ji 

?\lj JjjIi u& (illj ^ ^ utw JjUII ^iVj. iih4 J I 


—Index JjS J£] ^LXli ( 

UJ LLjsl Jji JUi AiJai . kL_aa number 


JjJ ^j <^y^}\ ^kia j i ( it ) jjS 

U-l ii ki-j « ( ". ) jj£ Utij^j uj>J lj JjzJj 

Jj-i ff i UJjuJj AjjjJI SjjJaJ) 

4 ii=dJI Liu , ( £ . ) JjS jibj O^driij (jljjl 
-ij lU *3 -i Iji-Jj BJ -o>j lJl_ UjI 



f 








* * * 1 'iN i^j 
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s-i^j <±iij ^Ijj (jAj i If 

4j^Jt wliLiJaUijVi 4 7* f' i S^tHJ 4 i-fllfi- 4 * ^ 

I ( 

^jjuj 4 ^.ij^jji j p' i i ^ i j l ^ .-^' ^*v 

4 3j£jj*V' aiauAl Cjj)!j\\ 4_JJC J^J {JjljJI JapjJI J* ^L^l) sjjs 

^fcl (jJJ “S^ij ^Lj ^ j ^jjJi JU> LS-ltJlij 

^ Jp.4. 1 J 1 ! aJuPi ^U^Ji *JL& ^J.W \ 1 xIjLtiG^qJ A_U^pl_l! 7 - 

■ C' V - 

^ Uj 4 £ j£Ji oW>> d**^ *IhJ ja. <^jj jj-il Ji3 4J3 J*ill 

»A jl^-i ji J_jjf_ll AjJ ^_i 4isl" iiljiiill 

m 

0~£U ,jJc- i_U*j LiJ Lfjjl J^, 4-a.Jj £■ Uj jl 4 >/’ . '; j 4 (jjAAV I (3 ALiaJI 

, . Sis^lt ^gv j 1.ij£ jjjl ^ CjiUJI (j; 
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Santa Anna : Lit UiL* ^Ljj -V' 




^ ob^jlb UijjiJtS uj^ ^hj 

(J^lj^l yJt js. <i]bA £jS* bOc- UJ^J * 

Ij^ Jb* JmX- (> ^>1 t> C^ ] ^ ‘ **>® 

^ J *< Ja 3J j£ j t Aj»t' O' ^U^ jl si* JJ>* ' J Ub 

.jAubaiJI ^bj jjHajb-sA ’ '-4^ tJLojllj 

^Ja} ^ Ub^ la j 'sjU ^-bj l$jj£ (jc- ^-oa l+iV bibj * 

1 * ■ -'~~ C b LjjlA t (j^J-“baiJI ^3 JLaJt <_j* ba£ k L$ j'J* 1 "' 

* 

bljjjljJM JbsJ AjjjiJl Ol jJsOJl Siij UijA -tie. SjljpJ i> cS>' 

. (itjjblilj (j^^ll ' ~ 1 ^~ k - ‘ ^ 


: abjLill ^Li>Jl: 


}-i»j jL^Jl * 

t -*US< j t' 4 ,>i 4^jN l a .iA 


Uul jj lj-k«jj b_sjj' (Jbobi [>> (^jbj 
SJ^j (_pb J OboUoV' JJ_>° £"* 


; 1 ^ aa' j bit jiijjl l -r 1 _jbi. cj^ c " 1 ■ '3 ' 


Mistral : JljJ*-*ll £bj -V 


j^j (_$ij jtibl Jjb W^jb> »Ub' i_s* LOji J*«'j' Cy» 

J- ,U ^_pjl ^jlc. obo'io'il jjj* Aa-lli (JjjB 

^ Sjjii AJbO £-bj ‘ J^l Lib ^Ic ji 

4 Jl# jLS lo ^1 00 ^JJ £jljis LsJC-^ -b*-jba J jj AsbjJ- 

* , 
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t vv 
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£ l jJ' ° Jj ‘ SJ ^UJI 0-1A ^bj i 4£.LJI 

J] ‘ a^Jjj (jjcS J 'j 4 ^^^ J vlilc-ljjlt Jfc OjLja jui 
^j'-=‘ -“j ‘ jU*>iV' u**i j (jjJ {pjii Js JuJ jjc- 

CliLlUJl (j* dlUUaj iclJJ ■4ja J J_jJ l&jl J*J Jjlj 4-b^ijJll Ajb. J^-S.1 1 


• A^jAIl ' JJ= Jt 

Bora : IjjJ' £bj -r 


;_yaj* O^J Lljjjl Ja«j <_>* '—^ S-ijJI SijJLi j^ljj ^Aj 

JJJ* ^j^- 5 J l3^4' J* Sr^J ‘ jbjjV 1 J=jl Jc. ^<JI 
4iiajxj JbJr'' J=J'j yLiaj' ba*->J J& ^Jl 4 j> 4I C;Ui>liiiVI 


J'j^ J] l_b^j 1 > 'J-^ jjJ! oJj.Lj ^Ljj ^_4j i jjUIdl JLoujj 

JVl JW^ jj l>* 1 (j-» -IjJt; 'uij i 4X-LJI J ^ 1 V • 

UJ^J J ® jjialiijl Jl ^Jjj j 


- JT j^O j jUa-aV l_j 

Southerly Burster >—jj^ll ^Lj -r 


C^J L 5 ^ V^J J^ 1 -^ JJ® J^ t_i$jj 

-bj£ JUJ ^^g-Lc JlcLojJj; Sjlj^Jl (jiaUiJ JJ ^-}J 4 fi>J jL) 4 i 'j'y 

t ^LS-i JSLa. ^ ° Sjl j^Jl r 4 t jILjqVi 

jlajll Jo Ai^ixJl 4 jjJI Cj L j -iUVlV I JJJ* Lg_3 ju:Jb JJ (JJjjj 

lU-^ OLa,i*a ^j3 ^ c 3 j jl > 

. JJll (3^ ajlaJI jjJaSJl ^Lj J* JJ ^LJI 
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Anti: Cyclones; 


yj jAlkJI 3 * jp*ij <> 

JasLJall LJ^ Jajiu Al^ IjVl J^U 4 -Ljl ^p> 

■j^ jj-^li ) V1 iill^ AjLij Ljajl jl 4»; jL. >n; ^jLulLoJI 

l^L4 4. U .il I, J JJjJ £>JlC- l. a fr J a »,J jc. La^lj ( 1““ f3j 


1 y~'\ \ »K ^ djljLulLJl J Lit *>ill jl — ^ 

LalS ^jjalUjLJ ^ LaiiJ 3 ^ 

<Jj*i (5^11 j jUJLi ' • 1 V^Y <>a jjSI ^lij ^ j t jSjJl j=>j Lj^il 


( ! I J ^—Sjpk. t 'j"*- Ju^ -jaii^i jIaII Li* n>i\l 

. lLi» ^ (j^Ludl JjSjaII Ljj^j i High 4 j 1 Ci ic. (JaJ 


. M Lff' 4 £J^I L^J J^V ^ ^ C^' “ T 

l ^1 x"il ^U^ll 4> ijJ t <*_itjIaV) 

a^Sll i o,^\ 4x,UJt k_jjlsc. JjJaj JLcuill *rv ) 4 ^LjJI 

a 4. ' n - S '/1 ^_3 ^LjjJI ^jSjj ( ^ ^ ) 4, -s i jj La li&j £ .^J^ 11 ^ 

L <C-U Uijlic .1*^3 IkUfeji iSUa J)£^all J^j 4 -^jlj 

^} r - c^l * SjSJI ^ - 'ft* *Vi yi 4-C. LjJI ^jlic £»-gj JLtuill a^jSil 

, i%Urfi3 ^jSlI ^Ljll 
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a 9 !U'i aN JhJn 4 ■a In Va V 

(ju AiLwJ) ‘ £jiaA? jL-oC-V' iJa t jLoC-Vl IfJ 

^L)j]l A£.J^ (jJ ijljj L« «J *4 <> ijjLAxJI ki^Jall Jajlij 

.^j _yjl (jiliiiVl o&z- 4-1 ^ 


Aakia (jja J^ 4 > i : 1 j'.‘ ^ c Y' - 1 *“‘ a *—‘ 

fJjV-iTi ^ l A ^ t ^jLmi! jI p U fi3C tilljj Jc A^uUi i 

«. ^ j j &±*1 Aiiaifl l 33 ^ ^ J cJ "^ 1 i 1 s- 


-D 


cj^ p^oup 4jl jL^c.^1 <jC jL-a&Y' ^ ^ J C>J 

1 . ^ jl c-ljAj J^r 


Aijj ^ 41 J £>I jl L> jL^VI ujS^ ^ 

* Lo$l) Js JJ UjiJjl 


t <1 \> 1 4 ^ m\ 3uj^J| Cjlx^jJt jl J, J > rfi lc-Sf I jl-liJal 


:<Jil 


JJjJl ( Jj ia > ^iaLLa ^ja tljjJl L$~^ ^ 

i jL-aoVl 4.5 hi* <JsjU Jl jA Citjlu J_j> JJ V *J 

u ~^ i .U^JI JJ £ jUJl J] jsa tfiB *'J J* 

. j>i4^ 'ia 1 1 j^kJ jl t AjjLJI ^LjJ ^*jLj Js 

<iixvG ^a ^LJI o3A t A-^S^il ^IjJI 

ja^*h JcLwaJj t jjjliall «.ljj l*ja ^jujaII 

4jJ ja. A^jJ ,*jj (jic. (jijVl _pj AjSja. ftlit -UaliJajljtl 
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J (jji JlUltJ i Lfj -LjiaJ! 4-Uoj ^jJaUijl JJ (iiij (JJjjj 1 
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♦ wflL^. j\ > ^r-V 


4JjS (j^o a3c. jWacVl V n jjSl — Y 
AAt^a Aii 3* (J^ 1 jL-iaC-VI ^ r - S. 

^U3J cdJi ^ Uiju <4* ^ ojjL aIjS Igitfj t 1*3J 

j ^ l3y J"** 33^^ 3^S t l j Vvi > r> ^Uujl J13L j 

> . , . 7 

n U 11 '"*■' ii _y AjliLcJI ^ ^ ^ f~i 1 ■' a 3 1 (JJJ^ fcQ A^liLo jl y- 1 "31 1 3'^^ 

, I A. 

* l_fi_i*-31 
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^Lla Ji-aaii Ijja. ( SjL-i« J jl .,-af.yi £j!) -V' 

■ ’ ‘ ji'Vl I j .i^axj CjLjaliaJVl Jjj jj ■ ^- 1 r ‘ S J 1 jl-Ual 

^ *■ 8 ‘ ^ 1 J J w ^jj*I J ^u3 j . ,-1^ ,, 1 1 <Uj Jc. Ij* 

'aj£jl i_ L . o ; J Lai 4 4jjLa CjlaJa—ui <j£ ojlt AjJalall -1— - J . 1 1 ^ 
J JJii 4 ^Ju_JI -Li-Joll Jalia jji i_^LJl ■ * i ^ J l ^.*.1 1 

j' J 3 - 1 jljGJ Jc. S jle. 1 JjjSjj t “Culj 4 J l' iS Jl j. 

tljfll J* <uJ\ lUjj Jj t JJJ1 JJ uj jilt (J* JUjjl JUJJI 
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uLJiaJVI £&£ ULi=J j 4 <j_jaJI ^jl.>>U^Vl Sji.> J J ; *M1 jJJ 
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c >• 

• 4JJJ 1 jji lj* JjAaj la ULc. J il^iSLal J ^ Jjjj 




jL-aC-VI -lj-b 3^^° j) klilc.Ujji 3^^ ^ -i n — 


3 | sjljljj ^ >3 * ^U-ij t Aaj)j 3^^^^ [Jiaj q 4jjKdl 





























ijbj La-a 4 oJjlj oji j (Jiijl Jj tJ ic.i (jpSi <UajL* 4 jjIj>| 
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: jUuiil ib jjjo tLiliS djlyji jliji 
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)Ll J JM»b 4JjS JLfcJa J ^ J^j 
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- ii m n % i i 


^j 15 p tiii ^Jt ajjlj 

tjr^ J*-=y (j-^ >=^ ^-?-“j 1 W"' j ^jjj 

4 i. a^ '.j *. C_s1_^_jJj 4jc-ii ^jLj t — 3 


^A lg_j ^11 JljJl aIjL-xaII ^ yjfl 

Vtj^.^11 Aiiai* LjjU jjlS Ijj Ul t chIImJI J^aa uijj 

S J _^JI ^cLuj j i JSI {JJ^J ^jjj n; 1 

SJlljJ) Jj jlj La*a * A^BLs-a j£j euwJ J ^jLuiaD'i 1 Ju^a jjjx pJ 

. j^ui jj *i£i t ^jVi ca. 


^-Ic- (_£-iai-iJall wjjl_ii*ju S-I&Ula 


^Jljk *“_^'? ig_La ^Illl klV* 4x, 


CjIJjS jjj&j j S * ) JSJJ1 l 4jLlaiJlj {JjaJl Jai-J 

l%"li *!)l jil Lg-f-lj JJj Li^ 

JJ*J$ £>JiA ^uiAjj t JLqjjUI 0*1 jS tliLisJ! J ijl 


1 ^ J£ Jy^j LIjVL^ ^ 'la ^43 JS J^Ub 4 Ji 

k>.^ll J JjV 1 ^ oVUJ! ^ i Cjj 

^ Lil t£lij q CjIc Luj Jijji Aalc, (jlS Laj jpSl it UuJ=kAij J JjJ 


J^j j4 N m 










^ Lk-ial il LqI AaLat- 

aLLj cJx-Lj Ala 4 jk- clll£ LaC- A-^ajjl AtL 


: (* *) r^J J^Jl ^ jj*jft 
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Inw.i.^aH S^l^jS ^ I ■ J s ^£nJl 




































<G]Vj 

>j b & 

-L> i»liaJl AjL jlajjLJl 

i i 

.CjLu <JteJ jlaj jUll g-lfij 
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. jW 11 LS 3 -W J £Ujj1 
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A-L Jl*jJA\ ^ CLiljj ji JajjA 

i 1 

■ J 1 *, JJ 1 ^' 

0 

^•l£jl 4jiu j^ajjUll ^JajjA 

\ 1 

(JjIu AjL jlajjLJ' ^ JajjA 

v ] 

. jl-jjUl ^Lu X ji uUb 
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i_j4& <jjLo jjj CjLu 

1 |] 


Cold Front SjjUl cA^iad JUa ^Jld Jed> <L> ^ Li 

(jjllL Warm Front 4I4 LmJ ji -LLa^H J^Lm L&Lj t dA 

(jl j nail * ^jLjjUI jj k ^ t bua ^jUjkill ^^ilwu <Jli t 4 JLAj 4^ rJ aJl Cul£ )j) Lai & j*aVI 
jJ jlki! uiL-aJf Ah+J jj Jail 4JLSifl CAfuaJl t JaJji ^ 

CjIdliU -Uawiljj hJ\ jjk. ^jj£* SjjUU j-uajj j>IxjI ^Jj j^uj 

^4-1—1 LaS LojJJ fjZl) j 4 j. ;->-^ Lai 4 4*jjaJ 41 $1^*2 ^i] L^mjjjj j^u SjdLfl 

a Occluion Stage a j&i\ 4Kj*IL Uj£J j 

. UjAd (j^OLLa lIiLULd J jj) Jj uiL^i 


ijte ‘ ^ > * *4 1 *1 1 
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; ja! II l^_L* jja 



<jj J 0^ *j4* _?* 3 J] JdAl 


£%k*. jt ^iSj* pji ^ t^ij »JjL| Wj* J _p*j J] J^4l 

* J^ili j±. ijjji iaiJ Ji-jj cK>J^ 


O** Jfr' r-^ =J? 


a JP 


iL& 


J4^ jAil >J^ Iji 4 (j^aj^M ^ r> ■ ■> j ji Axij_^a AjuSQ A j i> JIaj 


1 f - I » . 

t tji.rfilU jl JjjUl* OJJ^ J \*A2ai OPjk* dfcH^ 

• u**jx 1 gJ“ +&*> ^U^jj 

^ ijS^ela 4ii 0 J ^Alilill A^-iaJl AjLSj 

lJJJ^J JAiV^ tjUaiJ Jrr^ **<&>■ 4^ J 4 3 -^ jc* 

, ^ ■■ i-fcq a 


■ ajk®- ^>>JJ 


■■ 

^ ^ 


. ^-LlwJ ^TMrt'1 J» UJa j ^ ijJ\ £2-1=^ Jc- A-*i3J** ^ Ji 

JLkk U*j ^>^t -i jjJ JiJ Sj j4 : W 1La 

. jjpiU^io 

LaAj jAi 1 L-aJ JL-J a!i3J <$jj* 

. jy > rtta 

♦ LpajSfl £-k** J* ^ j J^oa ^^iiJ 4^> *4^ <3r^- 

tlul£ J tjjlll ;jjji _?AJ ajaj *4^' Jl Jiju 

. 4juaj (i ji S4jb a*i=J 
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A/V 



rv^ArvA 

aa^aa 

AAqAA 


4j >-^11 4 » nU 

V * * ri- ■ 


O^jA ls^- “AjW 

Luc *2 >L <4_L=k 

-* J fi M . - 

^jVI (jJc. SjU Ai-^ 


IJc 


^Jj :| A«li* Ab^ 

Lie A^lia 4*fa- 

__pa jS I ^_ie ^ A. ‘ - : 4-4 ;~^ 

Ulc 4-j ^ 


^jua jS l ^ic 4j&liia ^.jg'Vija 4 j ^ 
Ulc 4 ISLmi 4 4 j ^ 


jVl Jc ftjli 

4 

Lie £ jL^ 4 m^jba 4j_Lik 


irr-? 


J^Jjl aJjb 

Lie. sJ )L 4 ijVi j ij i«- 

A_a qJjtja ^.AT- 4^j 
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;ii <1 U j | l' fl 1 1 yj^ 

'U- 

jj*j J JLt) 4_u-“^J J! ^ ^ 

si*j » JP*iJ 0^*^W LfJ*^ Cf- W-^ ^ 

j Stratus ^CUlj Cumulus Cirrus JU^' 

, i». . ..U J j lVi Lsjjj 4 4jiii_^al! (j* j J 1 NllTlbUS 

i t (jiijVl 4 ■ i -i^' 1 '' dllc-Uuj! Jc- 

(J^i (jd J ^ ^ (> W 

I .F l 

. ^lImULM J 

j\ u -^ \ Ujp. ^ Wj J?-* 1 j 

j c .*.i ji^jiy i j j ^ jA\ jj- jll JjVi j^' Jjt£j ‘ u#« 

t . V^.,1 1 iaUi ^>4^1 OljLiB UlL jA j—aij ‘S^J 

plijV Uh Ulljj Jj-j J <jdj^ ^£->4^11 j-^J 

:^Aj t>ajVl 2^“ U 6 ^1 

.{ CL) W1 >*j^j Low Clouds : CuaiiiJ 

.(CM) ^>jj Medium Clouds :£l£jVl <k^j^ ^rJl-1 
.( CH ) <-ijj=JL 41 >jjj High Clouds : 4>£>J ^'j 













:ll 5 i 


: t \J ( CL ) JjVI 

. { Cu ) 1*1 j*j£j Cumulus : 

. i_aj ,| 'i jII i_4 _iAj ^1-^1 .1 (jc sjUc. j 

. Cn ) <] Jajjj Cumuionibos “M 

j . g\ji\ jAyj uj^ 

‘j >jdj Strata-Cumulus : CJ i^l 

4j& ^Ac. J >m t- ili-u jjt ajLc jAj . ( Sc ) bij^aJL' 

[ . AjjSb J 4 jjj£ ttS ^ CiUi 

I . ( St ) ^jjjaJLi a1 >4jjj Stratus : -j 

. i A i-j* ' fl *'' jiu ^ya A a IflS * a A i ili l jc, ajLiC- _jA_j 

j. (Ns ) 4j >a jjj Nimbo Stratusj>*JI t-ilxui - —* 

I f 

L b.V L a\\ -i l ^ i, ,:j ai - 1 ^ f^yA ^ ylil i-li ^ 

I Medium Clouds dkui^ioll mUUuII- Ldb 

:(CM) lSjoj$ 

I : ^ V Jj\ 4,nJA% <_A' LSj^-Vl aii 

j|[ . ( As ) oj^jj Alto - Strarus : £UjjVI -1 















- ujHI (jSliB Qa 

{ Ac ) d>jj Alto - Cumulus : -i 

1 _£ j ^ 11 ojjjJjjji,* ijj^ 


:(FN) =>jj Fracto - Nimbus u>^ * 

. SjLc. jj^AJ jA j <] JSai V ^ISil t> 

:{Cuh ) »>jj High Cumulus : " J 

. .jSlj Jl ji jjtj-i AJaS <Sjia 

.(Sch) a >jj High Strato Cumulus ^la -—* 

:( CH ) kja:H High Clouds : d*43j<J1 .On i l l 

; i 44>G 4_c> a\\ oJlA p,i nq T . \ j 

. ( Ci ) U jjjj Cirrus : 

j jjjujll »■ u!i 4 j _lie- A^J-aSl 
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i>“ uj^ 0^' 


ix_ —uj 


Ji 
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. ( CS ) l*>j Cirrus Stratus : jUa*J1 v 3 — _ h 

. CjlUaJJ Jfl JUS (> 5iij ^JLJa 

.(Cc ) U>jj Cirro Cumulus 1 r ia — “—* 

j tV'i 3 _J' ' * 0 kh T*^ 1 ^ ‘ ^ ^_5 ^ J 

. jl js-i 


Jj^jl 
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p J J 
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iSJ 
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JUJIj £ liGjVl ^ ^ <>* ( n ) J>* 


3> 

_ , 

^_]l_2k_ulll ^ liu Jil 

Cirrus ^La-a-JI <— 1 =^> 

Cirro - Cumulus jll jU^ti »_i^ 

Cirro Stratus JU^JI i_l^ 

5JUI 

+• - 

High Clouds 

CH 

Alto Cumulus Ja*-jl» v*—* 

Alto Stratus £LiGjVI L~->u> (jida 1-13^. 

Nimbo Stratus ^*^1 0 

Medium Clouds 
CM 

Strato Cumulus ? ] £jfl <- 0 — 

Stratus <-ial -M e_Lz^ 

j • ■ * » 

‘CkJna^LQ L ^ 

Low clouds 

CL 

Cumulus jll 

Cumulo nimbus ^JaII ^jll 

$ 

-J J 4AJ V Vs HJ 

clouds in vertical 
Level 

CL 


High Clouds; 4 JUJI - ■*—n il$i 


LJ^J v frljajj (jAj t ( — ij jlaut ) jaiLu Ifric. ^cjjj Vj 


A^jjjj ik Ajoj. 1 

CjLiiUaJV l ^jSj jSj 1 (jiaji/ I ^ I^*ii (Ji=* ^j j hj 

j^JI y ^_lc> lJ-^; pljjl l ^ ^ TjhJxj ^jIjj 


: tff* £' jj' JJ 
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Vj 1 aj^Jj CjI jjiL (jjSi Vjjla l^Ujjl 
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^^.,1 1 o j f* 0lill ^j-a ^JC SjLc l*la> ^ &J 

Jhj ^■!J iUfjJliU u J^ill jl (jJaijyi ^Cj 'g j 4 1 > -\ 

i UU k_iLJVlS jg IgJj c.U*J ia (JS^i ^ U Ijl_. .J 

^ t ^ua jS I i _ s -l c ' (Jb y ^jUj O**—U( ^ ^1 <-* — Vj 

*ilb J \ g ^A i ri j Jil j 1 3 ] j i > mil jUl (Joj «.La*JI 4 > i ^ 

' <Jy> ^r*j2j L>^ J! J^l J£*l ^ 

(Cc) = ju^Ji ^ -r 


J—S 1 


JaJ l_L 


l&S ^3j #>j»u ^ ji ^La JU; 
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/jj£j Ji U-iSij 4 j^vi^Il Uj^aC oJA (Jjj 3 4 C_ilc. *Aa«a 

^k^J! U^J 6 jt JSj j U IjJ <L^alx. <-a-li4 ^ 


- AjjpJl (JjLkJaLlijVl 


j^aII jpJI ^^ USI& 


(Cs }: ^LUl jUkmJI ^i-r 


CH 3 ^ 1 clinj-j c-LaUI 4~vo. j— ^1 ^JLuu s 4Jlc. f 1 e_ 


la*—Hkii 


2% t> Oj^j * JfM cK*i ^ eU*JI jfiia 


jljil wj! ^Hj ^-Ic- c. jp^aJ! ^jjjLSjljI 4 -v. ^ > ^ J-ilU ^_3 4JL& LgJc 

. U£ V LuJ^ cL&uJl ^_^aj jsj 
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J] Aias-a j-a jUjV'j A£. t.* na. \j> . tl'v' j if tdlij 4 AJaaUi 

. Aja^all w )Ui ^4 ji-V Cj3j ^j-aj ^ ji 


, 


i jic- ' j» i* j 1 AJjjii j AiUiJI a JjUlII ^usUd] {_wal jiUml ^^-Ij UjSj 

(JS (Jja. (jaiJall Jajl ji 


; CjUaa-dl ^ua 


( N ) : t-iU—JL f U—(j* 


\ 


jl AauJiJl All 'UU 1 i ■ i U ■ .il l A_lo£ J^)ia ' '• J 

ajilj Jib ^ t _ h iia!l .kjlji ,jk. i .it mil AaaS £J3jJ ^iJ * AlpaJI Ahj if 

. (M ) JS-i ^3 4 yi ^y Jiu US^ksJ 












o ^ 


Temperature : <») 5 J j*JI -y 


CJjjaJ' jt-fljVl 5-k^a Sjilj jjJfc aJ J=J <> jJ 

Jli- ^jia ijlja. sJjaJl 4^Jj , (TT) 

° °3a '^SjljaJ ^jj j jl t TT = 05 dl!3 

l* 3 -^' -TjJh® ■ f** 1 ' t -*^ «uli .dUb 'a J jaJI CjUjJ CulS I3lj t kiy .* 
cir^ H -13 •_ _ 4 J > , u l J 1 Sjt_pJl <a.jj CijlS Ijli I im ^ai\ 

ai* (J ‘"'Ajjla ‘ "l • ' Vjji tiUjj l TT = 60 JLjJI jajll 

cf^ 'ajT^Ji 4^.jj ^jjnpc Lg b> ■ -i' j£yij <JjLm jjc. 


J^l 


Visibility : Ajjjll -r 


^ ** 

JIajj 


j'^jj ^Jc. (V \ j 4j^ L. .11 a!-,I I 

-u^j ^ ti31l ^Ull OjSJI ^ ^ j 4 'j 

^jil ^ 1 <> ^jVU , > jL£]Li ^ ^LLJ LU 


' '!> 111 13] ^113 Jlio util ji-s jJjSJLj ( j\. ) LjJit ^3 ^j.U., 

tf-J U SJ^I *3* ^3 k&J J dU3 . ( W = 27 ) L 30^ 
> 1 £ 1 L La 4 A^ f *44 VJ* A * <J^j °* cf. y$J\ CjjIj 13 ] li . ^ r,v 


131 Jlla : Jia jLS a jt jjjj U jLa 

£jz a]j£ 1 Y * l" i l !-■> .1 1 


3ij cjl jia ^LS 4 „i J .aJh Jiflj sjUjJ! (jla jia jL£. A. jc AjjjJI Cji j 131 

Jjjl JLa jLS A. (jc Jjjp V (jV 





















Present Weather : 


-1 


1 ^?jjll -OIaaII s- k^j jLcj LJ io (W\v) 

U*' J ^ W walik JAJ oi* ^ ^J JSJj (‘H _ *) ji*j. ^lij 

&J1A L>* ^3J J^Uj 4 A- p>k* J 1 Jajt^Jl jjc 

JjiAaJI Ifr. J si l-i5j 4 (jAI j }\ CjfljJl jaJl AiLa> < ^ 1 c . 

* A k i > }\ l ■ ifll"i1 l Ja_il ^JS ^jjkkl! ^yial jt*-iJ 

Dew Point : t$-i 4 4 iaii -0 


^ ( Fd Id) -UaJa^Jl ^*iila]l JailC 

A-LsIa-a *J!La JaIajj 4 A k~\i .all A F’ o ol) a j^l-llt 

. alitCr \ 0 j'i 

Cloud Types : la *4 £|j 3 -l 

• A „ys . Li j ^ljj| Ajl^J ^1 (. i^.,mJ 

f{ :H) i-jjjaJU y High cloud Types : aJIc. -\ j 

Cjj£j jj-ajHj AJaa^JI S jjb (j* aJUJJI Aja,Ull i ...B oift jijjj 


• Jj5 <> 


Medium Cloud Types : a-L^ 


AJUiJl a^UI ^i ^>71 ^ Ja-£J (Cm) Ulj^JL. l*J >j*j 

■ k_5. J P k '^ I I4J j * A iHnJ 1 i-'-.itt <JiJ 





















Low Cloud Types - : < .>>3^ -> L 1-k hi — . 


S'A ( i-ajJI (CLji-ij^pJLj l$J 

■ (J^ 3 o - ij -8 A1< ~- 

: lua ^ <LU 21 CjIcL- CuJ) jy^ LaL^JI __ v 


a3 jjl £ O-itb! -J~i i L - v 8 


Piecipitation Amount in Last 6 hours * 


^-lv i l..j_: a 


I® ^ d d ( '/,.) ;j j. **£ i 


‘UAII t 'lU .ii bLi t 4 ^_jJLj SjOil <5 jUJ Cj^U, tluJI J^U. ,-iU;... 

>bl J dilj tr*- u u -RR : 42 j^jJi jc jjSJl 

^ _A*-H I j* ^ IjSaj ^a_jj £,r ^ jUi 

( ^ ^ J <"-H ^3 JLij! L*£ t 4 }-T^nJl / j-'JH ^yn 

Past Weather : (^baUJI -a 

icLJ! j Jjlll <* JMi. ba jj till ja £jJ Jbll^>i j 1 . 

^ Ul “- ^ jUI U^> A^bll bui J Lu^ ^jUI 

&jj.ubLa 1 ^ ija J ^ ^ ^b, T£ ,jJ J Luj 4 

juaUll jjaaiall Jbu q iCjtcbu ” '--j 


Ijil A12 LJ S Jiill ^li ^blbj 

t“ jj-j *JC. A*x I (W) JjSJb 

J f* | 4 * — 

jj-jll r-^Jd h 0 *S j KbJI , 



























am 


• AC ' ^ ' I j ApL^a v' LajjJi 

.aLLJ 4iUI ^ \jj^ Jal ji v 3 — 11 ^ 


a a il. ,.1 l Ac-luJl ^jpulII .^ic- aJI^ Jj ^* l I 


Ah Ul AtUI ji ljs-B Cijj£i 


■P 

„ 4 ^1^1 1 4-C Lv^JI ^3 1 0 ^JJ^DLUl Jp 


^a aJaa-Ji oic. J Ajjjll L^-^> ^ Ap'jJ J Aj 1«J ^'j 6, 

. a e* LuJl 


, ^Ijjl ^ a5jUJI <cluill ^_i 4_jUj J a 


^ (JillJ AiUult AcL-dl (j3 Vifl l P j <jjAj ji £-4 ApC. j Ai*-olc. 

.jll *U£$ 


ALLJ AtUJl ^ Apt j Ai^,U j J-jI AtU ^ jk» 

. -Iu3 jll A&Lj ^3 (_>uJ 

ij]l Ac-Lmi ^ jl jJa-o 5' Jawjp-a £l£ 

.^J\ Aelui ^ ijai! o&J AlsUll AcUJ Ape. J U^le-J 


>jl 

a 


9 




6 


ft 


($1 


jl 


«r 



AeU 
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I 1 ig I 

** — 

‘ Ol 


il 


tA < 




•Ah\ cAjt, (1 •) fiJ&Z& 

































Pressure Change in Past 3 hours : j-a^D 


£^ajJj (PP) JjSlI JaiuJall ^ oik aJY- ill fAik-yj 

laiuAajl JjS JaJ JLaiJl (Jj-i Aj^U ^-2 4 1-i-t .JJ AlkuJI ojSIaII 

iLiliil kit »Aall ^ jA*jll -1 j£II ' i* J 1 -“> i_S ji 


L L> J I li 


I j j'"’ ' *illi l 1?~ '“J J (Jl-aJI k* i itH j Ji-ojJ a jp3 AaokJI ■—; : x.Lkii 

j jaJI ia.4-,. >i 11 j JUJI jail iai-sJt jJJ (jl£ 'ij dlj lP—« «J- f - ;11 « 

Jlc. ^a_jj AjU PP — 20 mb A»-ajll sjjjJ Aaj‘uJl ole. La Ol^jII ^ (jjUJI 

. k; ■ L\ \ jSj ,3 ±m< ij i 20 mb ajS o>lJ 


Sea Level Pressure :j*aS ^ iai-irl ■ 

>i» ■, iril*l ^ aWaII(PPP) ajSJI 

jlS li J'O i JjVl Oilill jjlijV' J^Aj JjaJI J>.oJ ajlc-j t 

yiiaJI ^ jaJI JoiOll J <j^ PPP = 1 1 ? S ^4 Jai-JaJI 

k.Q 1 Jajoj jjj Aj 1*A1I Aja.lj]l O* Aji Lu J ‘ 1 ^ ' P ^ = _j3 

^ <iLi AjI Ai.JJ tiilil AaOj . jLuSla 'l.o. — “1 ‘ • jjjj r- jl jjj —j jj j—aJ 
ji Js-i-laJI ■L.-k..,^'! (jlS lil jliii - k» . kll ( _ # SjiiaJI ^4jll JJA4J —*" 

1M ,1 dk^^l l jj* ^3 lait.».t-ill J JIL jli ppp =9161-a A L^ a 

t j \ k» ^>.11 IAA ^J j^ * 4 : j '^ i no i l AjS ^jl. jjll o ^ ^ ^ j ^ L)A^J -S .' -''■1'° 
Aijjj l AjjIj ^3 iuajll Aiaa-o a jalj jjic ,jj31 j*-aU«il jo 'ik 












































I _ r k- {jifruljM jjili (jlji-l u'jj-aUJl oh* 1 —uU. J] 


: ‘3 .'7* " j C b^ll 4C. Jjjj obaJjl LaAj b$ii 

Wind direction and wind force t^LjH dLajI-1 1 1 

j=jj (jjil 2Jaa.all ^bjll l*l» <-4^ C^' 

jjSjiiJl (JLa*i!l (ja 4ujlLaj Ola.jJ _>Lc. JJ i j> ' J ■ IjJ 

> .t = Knots sia*2b i^lais ^bjll 4t Lai ,4c.LJI t_ijtsc ebJ 

(j* UaJ jj ^Ljll 4& JAi jjiij 1 jLa jIjS > ,\ ji i JL 'I AO. J Jh 

ju-aall 9Jac. (1 •) JjjUl Jbj t ^Ljll Lfj-a 4$aJ 

V £ TV 1 .7 A1 "' 1 J ^b_^t 4 C^m> J La 4 -b-^-fl iK tii Lj bib JLa c djSC 

U J^3 4)j1 jj 4 J l i_jjc I-Jjiv ^LjB aLbl (J <bb i _ s -w-» dd ft = 

; ^Jbll ijSjjil t-»^ 4 jtl 4 CLi»J 1 jji #3£ V £ 4c. _^mUJ 'tV 



(■u ) cJS-ilt 

Fronts : ^LfrJsJI * 


t jajG Jjjjll l>“ At > t N a <pda*JI (jxiUI Jajl ja ^ bid jd=“J 
jjj 4 U jSi (J4" bjljlbll (ja 4c.jAa-a JSal gj J^JaJj 4. &a *J L^all 


• Ig Ti a ' i 4 a i>B 4-ixaa. OljiiJI ti 



















.. A \ AJi J ^ Q W 

. lait. 

jr %, 







4 ul>ll 


The Climatological Maps 

f_jn* ' J 3 ^ ^3 V > 1 3 t - ') ^ Lia 31 -lacl 

Ijlil j LukLui • jj^sjC <aiji JS ^Lal La S^lc-j 4 Ailli^ojl (J^laLua 

L&* J^VU ' * j ~' * <JS Jo ,flji Jjjilia (jjj4-aic. (jli2kVl (>a*J 1 ^ (_U-ijj 

(j-s Jajl oVj . jUa^Vl j jl ^-Ij^Ij ,_£^iJI 

# 

La ijjiS j 6 LsI^l^JI jilc j' 1 -^ ■-> l^ilS JlAjtj J^l]l Li*' ! 

. djLu^jall 

J \ LiaJj t ^Li ^Jkl Ljiiwjl ^1 j 

^ >lil>^J1 ^ j LJs ^ 4 ^ li* ,> J^iu V *> 4 ^Ua11 

U^aj 1 nkw*** ^UaD ^jl ■iaJ j-i..i jAljJa 4 juiIjJ 

^Ja-i {j-ujLiaj t _ r !c jiiS jib £U*U jV jAl^laJI sjft J- ^Ijil ^ 

. ji\ 


<jLillt (jjxl yi (jj^pj (jill jJ*JI Lal^i-aJI CiilS lil LJ 

ljuk JiC- 1-oU ^Luli jli 4 aL-y a31 m \\ /jjj l 

4jLju]I ^ ^ jjuij (j^ ^UaII U1 jiB (jA jhpf* ^JjkJI 







4jLS lij Lai l 




> 3- 


U* 


lU^Ij ^oEJ JS (jU t 


jl Aj^LiaJI w-Ajjiijjl AjLmj *. n,.^ ^ 1<~- -_j _„V\ 

^ ^ jji£ ^2 <4_: [ JlLa fJlii ^Jj (jiijVI 


J 6- JtJLij £liJ jjjj 

jij^L (JjISxjI Cj^LlJI J (Jj 4^UJLj Jajj jj Jjill ^3JUJJ LaS ^j.mj ) l w\| l 

Os! (Jj ‘ alpjl t~_kSj2j AjuLnJ) SUaJI UUjj t SoiLuJI 

Aili£ L fjffl -UO& ,> qL^\ Ij+j Alau ja ^UJ 

1 *■ #■ 


UAaJI J^aJI ^ ^IbJ] <■" lAm 
£ Jri " yit 


J <s^ -uJUaV I ^ j 

^JjjLSll ^LJ ^iiaVI 


_i jLu rjJl —xllrfjl 

M^UaV I s£i]j ^ > -'->1 -v. \ \ Lj3j]I 


o-^'l £ i ' at a ^x. - Berghous 

~ 'Ui.UiJI jjJUaVl J—aii Lai ( 1 Ml ^Lc. 


lS^'j Geiger&Koppen t> JS *w*j ^jfl 

i> ‘-^4* " Hand Book der Climatological Maps " ^>L 

. ^JJiiJl 4 jA 1 ■ a il (jJUaVI (jj jA jm.jj C 1 3 . ,-A 


.LoA j j_ )J a ...>3 ^Jl AjiLiall jll J li'il J-^II m,ijyjj 


£Ujjj rSF (jjfl ^ j : 4_tiLL4l Jail jiJ) -1 

aj^^Jaxj 4 jU <ulft j 4 <_paijVl jjj 4itiuJI UJ| 

* ^ -lail jiJI sL* jLujj .^aUll ^aJl yUJ 3 Sj« v 


















(Jj* JJ 'all> .i doll JjJaalj i j ^Lj_^1!ji L» *>>11 _g 

JajJa^j! -A Jajl^iJl j^jja a-iA. A v^l i.alt > ^al.V* II 

jj-lkUl f. A^jULJ frjij^Jl -LjL^ Jja Aj jl * ulrffcU 

U jl-i^ LjI j (_£ aixiJlj ^jajall ixil^^j i 

Jaj-ea^ ^ 4 k .jrvt all j_: -Lsjl^i. c ^ 

^Vi j 4 AjjLaIaI! >_:5L!^ Jajfrlrv JaJt J^-J ^ a*jiT) j iL&^Jt-j ^ jLmUa!) 

lyl^Lfl #-lA Aj^LLoII j^-ol-ixJl j CjI UaJl o_14 

m 

^ IaJ-m 


: a^^kW 4ajiLnll ^j-M* jJ “* T 

Ia jj£- 5 dilj_j|jj *XaC 1; ; A^jLojJI Je>^f-i>\l l| iLtl 5 


r -fc Ij. -fiij 4 .Li) jifl V j J J a; .. --o ^ j£ ^1 ^Jja 

'A J 1 Jul , ^LJ 4 J~^' Jjl^: J* 

Ijjji JUlLj * -Lit j±S\ LS i^ ^Sjj l$-&lj ^ floiiJ 

i* * 

t jj;^ ! &J1A SJllx- AjjLj \^\ \ ^uJaj Jall^pk 


* AjLtall ' j * * 2 * Aajaj^a Jj£ j5j, -Lil^iJI 















The Climatological Maps 

4 lIJi U^i) j 4-^1.1*11 £j j jp jojl jiJl a_l& JjLmj 

Uj iSjljaJl ^ ^pljc. pij jj 4 Uuii LulS*# Wj 

C-l i^ 1 4_J Jra* b ^11 4_lL>> 4_J l-i n jj 

4-**' j^J * J |*—b o^jV' £—■— ^*-••»--' 

• -laj) ijj ^JlSlLi q ojl^pd) 

S jtj^Jl Jajtji : Vjl 


CjL^jA] 4j^jjuJlj A^jkjA\ LjUstMJjuJi 4 oJj^j V ?> I^jjj 

1 ^JIj]) j'vi'l S j}\ j^J) 

sllUjJ 4 u jjj^il j 4_^Jg fclll J AJjOjJI 4ljJj.1i ¥j' IJ_ij 9 

; ^JUI j^jJl (j.ic 

Daily Mean : emperature fSjljaJI -U^jUM 

4_^jJ 1?. * T J|L j Uu^ ^4Jj 

* 

Aojlillj La»l u,o <jljLmJ1 <cLvJ 1 ^_i ^JjVl 4 c-ljul ^Laj^q^pll CjIJjB 

(J^LJ ^JlC* Ja^MJ jpuall ir ^ ]\ t ii^ j 1 4-Lm AjJljJI j «i*ji 

$ ji jaJl 4 j*jJ diilS jJa i ^Jc- J 4a>tJl CjUljill oJlA ^-*ik 

JakiijfLa jU 4 uJjJjo ^ ^ 4jHj 1I j 4jjla 1 *\ 4jjlill 9 Ajj^o *\ 

: LS* fMtf® ^ ® 


■u 




yoy 









1 { 








^ ^ eJ j* J <Ho WJI u u 

: " jU w ^ s ^ * «* ^.ji j-u. j j ^ u T , 

L 1 ^J ^Ll- 3 <+jjLJt 5^1,11 A T VI ( 

^ S*lji]| CijlSa ,CjLc1 

r*'“ ^ Vlj ^ ^ • w ^ ;,u ^u. ,u 

fjVI CjUI jiJ| Jt ^ J i j , , 

- LHUJ ^ V— rJ J J^U SJ^J ^ 

; ,jL US £ ^ 


. 4j j. * ^ 


! J ijljaJI 4^ iJi3 

o £±11+17 + 12 52 


^ , ‘ ljii “ l 1>U > ^ ^ *+J> J~* vU 

r ^ U ^ J L *~* J *>- 1 ‘Jjj VA, ^1 i. 


, Aj q. 


: Jb US 

0 26 + 12 38 

2 2 ~ 19=1 <*-*^ 4+jJ 


: “J^=J <+jaJ ^ 

Monthly Mean Temperature 





d^bk. i_> jfj In t hj2a!) IjA I J m% 

*i\ \ jXJ^] A_Ufl,Jjil l" it \rkj.*i 11 l^lljjl t ASuL—ill A_L*Jfo]l i_jl , 3r > > ■ ; juaII 

: aJIIII <1jLjla11 ^hj W 3 n 1 1 1 ^ j 




■— ^ ^*1 1 Jn*- xl <jj-aJl 

" = 

Lq JJ VI IaJJIDj Jjll: Jf\J JUC* 

•Six ^ JS pli Ait I_±u^ ^ £- ^ J-fr f4ij 

Annual Mean : JaM^ji*]! -V 

^ \r_ il.itt 4 4 i *. jjlI I ^ 'J) 1 -* 1 ij"* AjLml^ ^3k-lJj| 

: ajtl) 5J^UJ1 JiLk > jUij * > T 


A ^W djliajjj jtkeJl ^ ji^Li-fl 




mB 


\ Tf 


(^JjiuJI jbill L_iL*a. (ji 4^till AaJI IgJ V i Aij^iJI ftjlA j 

ilbaS £«o ' j lo <J^ ^L)l JJft jji J j£ji (_5 jLuu ^1«J 

* 

JXUUJ i \l£>Jbj Laj 4 V * JlJJjIj * ^ ^ 

4 4 »^1 '1 ^j l AjjljjJI 4 ^aa! y" it 1-im jlball <Jsl 0^)1^5*11 (_g J l * "" 

f Ul^La AjI Sjl^>^J] ^L*J1 d MVl A3 Ajx-al^, Ao*a 1 4J blijlS J j 


Ax 4jj cIijIS tljHui J* ^ 















-JjaJ! ^ ^^ j ^ 

: <Ji US l*]jlSi ^juI) 

Daily range : ^ _, 

lS J V;' " ^ a Jj=> <?->l Jtl (jjj (J^ill ^ SjLl_c _■ A J 

<sy^llj ^JI ^ ^1 (li ms LfL^ ^ sj^ ^ 

U_stkiJ jldl C- ° ^ 4 = ° l % * y * 

^ 1 * 11 - Ye aiusjjaj 

.AjjIb Ajj^lJI CjLLl^jU 

Monthly range : J>U fl _ r 

0jlj ? ^ jJ ^ ^ ^ lDU O- vU Jj^ii .-, 

1 A j^l ^ ^ Cjk^, Sjl .j Jjj »,, . . . 

J * ■-J J U3IJ Jfrui Jl ^ l^Jj^...-, * 

• *4>U ° 1 T = S I _*' 

Annual range : ^jiuj) ~y 

lJ!ij ^ ^ ^ f 3 Oj- ^ JJ aw 


‘ -* £’>1 »-J «* >J> J» > >UJ u>11 ^1 J^_, 

Isotherms : ^jUui sj^s k y^ j^i^-, 
Isanomalous lines ^jUj ^_,!>, ljia ^ ^ 








-r 


Temperature Range lines 


I ".aII Ja jjaza. t 


Accumulated Temperature 
Isotherms : <UjLuld) a J jaJI Ja^Ja^ ; Vjl 

j f - 

jt ji ujVJjlus C_ijL£ *1cjl.J jL^ jJ, j j* % 

^jLjuJI AsjjJaJ £lJ! „. ^ j* 3' ^ niujl AjlgJ 11 .1- * ^ 

(jus jl AjjL-lLoII d^jI^aJI JbjJa^ fk —m jp3 *jl\\ 

1 a ^jil _j^Ji) Aa* (_JjLwUJ ^SjI wjl 1 t\ a 11 jl (^jia^usJLi j_-04 ^-a j- laAJ Il 


4 ( ^ ^J jJ-L ^5^ frliill jLaJ j^-oJ 

C-LujV j 4 ^ ^ *■ l£ -^ j J 

4 ^siutll 3 3 _jLi! _jl La A] j jwi s^jl ^vll ^>Jaj 4 4 i ^ j A 

iSjl jaJl ^U>Jj J ,i>*y J i CjLka^a jus j^A-o -lie. jAI J j j-a J_ £Xk 


£3jS t djl U-v.aII jus 4, Li -V ^ ^ j^ jj£I ^1—laS 


AajS lg-La <-bj^ua JS *■ ..OSj j C- Lojkus AJoJ^^ ^_laa-ill O-i 


jl A^. jJ ^3 j j' * > r i ^lll CjUsa^J! j^j L^Ijl^w 

1 A l^i~s f i, j£ j3 djl^xjl ^Llajjjjji Jagl ^ijl ^ l_ tlAA j 


w^l l \U ,* id ^■ J> j l > ni J3 ^sjljpjl jl Ajjl ftjLiSVI j 1 * 1 


dU 


Clla.jJ I^Jc- ^ jjj>J (jlll c-l j^l -all ja AaJl^ 


4 j 


Xel 
























X oY 

























































ffrrp r *J( 41 ) tt t ir^ i r ? rrnfS ^ rfjrr 



YoA 






































^ 4-iLaJ ujU.Li*11 ijMi J JUJI j_^A l_ & 

l>° CjU.Li* jl s ji * LjVLa^Jl JL_ikj *U_ m»I 

4jSxy j] a. il CjVLJ) jSJj Aj _Ljji v il ^jUk_^Jl 

U j^j AjaaS/I aJJ i CjL^U^s l^jl jLuC 1 ^Jc- Lg_j JajiiaJ) /jjj l^SjJ 
3JjaJ Jj *L&1 JJ\ iUoll c> ^* L_jj£ 


Ja j) I-ts Juo jj^al 


<J4^iJlj ^JJJ LLJt J jll J Ja Ij 


J^ajJI CjUbj 


4 aJL* tliiui 


«iilj£ 


. (^alLoll a \j, 1 


J^j JJ ajljiJI CjUj^ Jj^ ^ ojUJl _l5j 


(j^II CjLki^Jl S jl J*. iJLjlzwjJ Jj£i t Jjlii o Ji 

<- 'l o * J£j Aj jj^ 4_ijJ JJaaj j "V; 11 ^jC 4,«.9~ j ^ l i > tl ,l' h ir. 

V] 4 jjiiK^ 1 J <LJI a^U ulj Sj! ^Jl Jailjk J V) 

ia^Lii L$43 ^jij a jl ^pJL Jaj! j^Jl ^Ca _*_j tfllj_A J 

S^lc- JaJo^A j t ^pJl Au/iIL J-1*J V A_il*ijl <jjLj1JI 

CjUjA J <j£^L UJ^L fjLj l 5 L^ jl ^^JSI £jl!a d)L Jj—Sj 

■^Lji s-l&j 4 A EM$„? i Ao^tL* Ajutl^Ji Lo A l M l jj t A_1 jqIc 

SjjjSlt ol£LOJ jo4 ^ J jJ Cil jlill J fJUll VJL 

J Ailaxa Jj ^JUJI ^ jjkV c-3^ O* (J^jUlajllj (jjliji) 1| n»n 
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OjE. olc.]^a l Jj Ji JjV AjjLjiIa]! tli_jl ^ « j 

jL^iVI Ajjjl j^jj ^k.JI ^Lka jj ^jUallj j_J, l ^_, „ J J ^ 

O - Ur 1 baj AjjLiil Cjl, - h 1 -i .uiaJI Ijaj t—uli. (JjjSII 2j a.jj 

* Lf^ JJjuJI a j* J <uU CjljUj 

: ( cHsU^ 3 ^) jJa—JJ ^Uia 


V iiliilj i^LijVL Sjl jaJI q\ 

J Cl^P^' U ^ iX J * JJJjS Jaik £■« Sjlj*. Jas 

^ I 44 ftliAVI ljSaj CiLni^JI (jiwj 


— 3ual\ 

fcU£4 J IBUJ 

CjI- L>A 
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1 fc l ^ *1 Li «v ^ 





.CiLkajJ! JLiaJl _^lij jLSj J jj . ..II j 

Wit J—au jjB LjUJj jjjiSJ jS^ aJLJI 0 iA ij 

^ ^ijii Jw j ^ 1 t,fl »j' >di oUjj sj*J ^ 

^ ^ JU tol l—l . Radiosonde 

^Iji—lj LjL± ^Ub AiL^ j Lille.lijMJ tjij >n t -,i „ 

. ^daibb (j^UJl £l£jVU JjljaJ (^12 Ji- - 


: J*4^' *j J j! ~ Y 

di]j LUilSj Cilk^ l$j J^jp V Ajj^j Ajj J iJba jj 1 jl 

) VijVi oi* J i^b bii Jib J JU, ^ ajj^i 

W9 L$i_« ls^i jjUI *ij,ji 0j £ *n^a j 


















£ \ jj/l c tiAll J Aj*, jJ ^£j a j jL^aJl CjL*Jy^<iJl 

J! ^jp ajjj£ A^J^J ^Ifijifl ^bjj J JJ s J— iL* l — §J S jjl — a^l 

a JA (jli i . fljunl l (Ji ^ ^-3 Lol j oji jz*JI OL, ,^jP ^ ^ Vl 
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\ ' ' t .1 ) $ l.g .^JaLfcLjl ^ ^ >1 1 -' AjlSlJ^O jl ^pk *-^jVl 

£-a Aj jLuilall a jl jaJ! Ja jJjjJ J Jj'i/ Jla. {_]£ Jc. j . l$jj c. I j gj! 

* ■ a ^^ J| J ^ 1 cl jji I Jjjj J*-ciajj tlyjjM' L>° jfl °U^I 

.tfric. I 4 Jjl jji. 


: o^ j >*j ~ t 


AjjL jU_LA 11 S Jaul -lL-o jl ^IjlsJLJ ^g _x j — j 

Liju J aPUJl ij qA*J Jt A^Ja! j *Lkil J ^j3J Jj 

^LuJI ^liu jlj Jj-Lall ji J jL^ajVl JIjIL^ ,-, 
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-Lii An }a\\ (J^lj ( J 3jl^>aJl Alla. ^jC I A jj-^ ll jL-aj\ f 1 1 . ^ '1 j i 

Ji£ SjjjUI '—SjJi (J ^ LS* V¥*^'j ‘^J£ jkJTlfl ^—3 (JJJ—iJ 

- ^liU ^3 jS l ttji^jl Jj^ai .J ^ 1 ^JUH (jJc- 
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1 Urti i Jd Sjl^aJl ^_u^au l o-a^H ,Jb 

£> AO^* J 3 jf^.1 Jc- a^oSaj —II ^ji j—aJI —(iVI 

(jl Jl <aLjaYL I^A *3J^Jil L 1> ^ >n jll Sjlj^Jl Cj^_ 


»jl Lj 1 ^ Jj £-3J J] a£ A 4 JLJI ^L all 
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Ajgiall 'q ^ ^ ^ ■■; AjjC. I i^^II 4jS_tTiU njLa c-LiJl ^i l_al 

Uij J-ajll 0 I g W > . n aJjaJl ^j Jl i uij 
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* A j Mi.ll J jja 


(j-Lall l^-J ^Aj j^oll A a U. '• x-. 11 iaj! j|A C—L6 _jua^j \ il_i 

rjc. A^sAjII aJA dIcA^q l j. lillj] tAjtiij ^jjc. a j j jj, Sj 

djt_A^*A t _ s -lC' t^U j ^3 ajl^pjl lIjL^jJ j^jLj l gj_o.^] 

4j_^ CjUa^a <■■" i W 9 IjJ (j^Jl ^ABj <j£. ^Uajj-u^Lj c Aj jl -- ^a !1 
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Jau Cj-aiia 4 j^UJ 1 &-^J pJ\-j*_5^ J^ <■" )$ yC) S$ $ *lg_La <jjjb _kl 
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Jli. Jjj <-lU3L Aj^dl f~l ■ ■ j| ( _J F * V -ij ulA ^J 1 !-Isk-'B 1, ^ ]j ~ i L ~ —^jS 1 !| '*—A_-"■ 

: 4j.ibaJl ^il^k^. A U J — £ 


• jl -_a q^)3L-ill j l " il 'si ^ aN jUJ' .j—a Js— 

cIImJ! 3 j u^j *• x JJSjJI ^£1 A-iSLall ^.J_>i-y 


V] o_^)l ^pJI W ^jjj-lls AjjLq (JjLaJaiiWiS jI^jV^ LjoI 

" „ * " 

IjIj^J l " i. Wj J * oJJatJliO CjLm -OliA ^ c lii 1 I^UjI jjl_£ Ijj 

-U^>^ ^jujj 'iwti t4Jua .li-taj ^ 'if J jLi. JJ £j) 

Sjl^iJl A^.ji jjusj (jloij^Jl ^ J 1 A.VI Cjlj-^JI a-iA Jj_J jl j -v \\ 

-^jLcJI ■*; U * 4 aJI C-jljj^/L: 


iAjIc 3 «LoL*_ia CLlmuIj Aj^I^o ^jji^J, o^)l^^__aJl Ba --j q 

'^J ijl ^)^JI L5^ ^Jlil **h lrXt.*L4 Jt J\ Jbjjj 

jl lijila j_jSj j' I jpi ijli ^jjLa]) l "*>'■ •>■ W.,1 .all aLajI _3 ,1 ' ■ i H 
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'lAjji *—A J~0 Sr— ls —'-— 4 •'— “J 4 *-* 

.►..- I^Vj Uj>' ^ C-^-* 

Ji*i jJjJJ jA? iJ* ° T * SjljaJt ^ <J J —=^ 

i ,j\-. ^a -IjUl! ^J_^-t jUi <, ii '- '.i _jaj sLai 4 —aUjI 

.-UJjM' ISjjJ ^ W^J*' 

L^ jUi. I a m 1 ^ U\\U\‘ 1 !nj-% ^ya JLiiiiSI 11 ' t > *' 1 ' 1 ^ ^ 

jUj jjjhj Jj ^ t JLaJJI jaj AjjLAJI SjIj -aJI 

ait . 7UL = £ • cs 3 -^ 

LujjjJlS jLii i J> 4jj 4 JJLB jji^ J^H jdA 

SjjaJ UjU UijaJj SJU^UI IIjj-sV (-M—-Jl ^—!& -SjL?—II 


. wJjjaJ _jij ijy^Li 



Isanomalous lines -lSJ 1 , "" i ‘ > ^ ! 

Ja^JJ .illjj 4 jj 1^jUyjj^ll i> J—^ J-H j—*J 
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i_jkiJ JLwU u' J- J^J '“J 1 ' 11 

jS*. VJ CjV AJ—A 

U...y„ , AjjljaJI djUjjiHI ^ £~.J Je. M * * i—^ 


<*al jil (> JJt SjI L^J^' S J—j' J S J 1 

U^JC. ,jl£ Lal£j t^J ^3 *— i ’“^ 3 :% d td 11, ^ 

. AjiJ Jajjjial) Lai^ __}^‘' 
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, ^ 'W ’LQ*-J J-G (J^a CjUtjjJi ad 

SjjI^JI ad A*il_^ j ijJ J-XTv*! ! O jl ^(jj ^ ^^ ^ 


i%l ..U ojgV^ J5jl bdc. ^Iju C^UjJj U$J -La-^jdlL Aj -iJa 

dft <ii!j Asuj .^JLwJl j] l_l>j^JIj od jjjSj dj * A_S_La— k-Jl 

iAjlti^jJl Li^ AaL^oJi Cjd^aJl (jSLc,' ^ a —fljVI 

*_£ j\ j^Jl A 3 dill Jbjda- LI jJJJLJfl ^jLAall ^15 jV I cj—^ d?—^ 
(jjljaJI ijiill ^qj Thermopleinos 1.1 > jdi 


o>^W urb^ 1 Jdj d S^lft j tThermomeions s-JdJI 

•<JJJ^ £j_jUL A. j it Ml Ja^Iadl j 


S jl^pJI djLkjA ijddl (^JalLa -Li) ad dulS I-<Jj 

£i ^all d l^£ jld d^dall ^LJI ^5 jl jdl -^jdJl d Aidi* ^ 


’Ua gwajl A^iaVI AjilaJ V!^ ‘CK 3 *d U d-^U 

^plj ^ JLa _J1| ^juIj l^jl LiS iA^dll AjjrLu^oll * J .^dl d j Li~\ a _J_) } * 


^liujVI d^d ^Lllu^Lj Sjl^iJ ^ a jSjaII d^ jdL AflfiA a\ \ ^ldil CjI^ 

U tj \ ,'i^w l jl jaJ ia jja^J A_udL l^la 3 ij J£\ J£dj jaJ d=u^ -j—D 

ijl jaJ -Lijkii ililt Jt 0A4J *LilJVI ijS-aJ AjI Id O-d u— 
^\r jj^LdSl pdJi j \ l^jl LftS i -LumijI A -jaUI Aj jl- uijjJI 

4 I 'daj-j A 9 Yi A o II c \ 3^^ ^ ^ 


jJujlIs CjUU 


J|AN. J lDL^. (j—«j 


^Ul (_5iall (Jifl Jail^>i-i I4I13 JXJI jsl JJ_J V J a jlj— aJLi 

































» '» jJlUJI iU ijU-J 


U. Js,\ I j* t U ijL-ai J t^i 
. ^>1 J i jti J >i j oh s j' 


• ^ jLijiwall L?^ -4 ^ 
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Temperature Range 

^ <yj> ^ J "“ u lj ^ 

U.J J jJj-J ^ Vj^j ^ i>-t “ 

M jjia J» Lj^c lsJjJ ls^'j • £>’ -*"■"* 

lsj 1 jJ <**■“ ‘«J->*- W> ^ '“ jlj " VjJ ‘^ Jj “ 

j>Jj „Jta> urtW^ J^“ UM j-* 11 •>* 0a ' ly Range 

Jj jja os oj * 11 j* A "™ 81 Range , tSjiJ ' ‘ sj_Jj 

» dUA d^^JI J-* j* 3 
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. au^mi JJ >11 yu > *-u« ^ 0J> W* **■* ^ 
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d j 3 ,1 jaJL , . 0 V 1 j 


IT ji * Jl JA ^ j cUaiil jUJjV AjiaJI 
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ojl^pjl ^ A ajjLu pl^jl j^uJ J jl Cj— 

1 ^ ' 1 » i 4 a 4 \ \± ' /A! y_ 'i l .i%"i ..! 4*j^I aJ jl 4 i^j ; .^i J*j j; ^ 4 t /r\ < .all 

* 4-luJl (J< q-d3 \a 1 >-3 LoS 
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jJ ^Jjq 3 »■ 3^'ljjl ^J2i ^ ■" ~ s - 1 ; La <^^uLkijl -^jl-3i._j-lll ^ ** ii^ t q 
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^J ^^ L* <k=^ ^ <iji Jdaufi jjUj j*~^ J 

1 S3jl jjl Sjl jaJl ° j-* 4, - - 3^J I o jtj-aJl 
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Vj j 




■J-l '.. 


. t f ■ 

■* . * 




* t*y ^ j ^j^ ^ Y - ~ ^ r ^ x t 


ii j 11< /jj^j 1-4 S»L& Ajt-aiJjii! 1 Jjli Ij-(J-lj 

j* Ji-a I 3 J JM V AJ \v*i ^,11 q S jlaJ! jjaLLill J J=U*J.I 

^Ji Ji-it ^jjJaLLaii 4» a-s. i jiU S^jl^aJl ^jl _jl T h £^ 1 ^g-lc. 

Ljb q£ ‘jC, <J jl piJi 4 \^J[*<\\ --ii S JJ-1£ <J-4^1 

w jr* w ^ v ^ w ^ * o ^ - 4 


jLaj 'i -" ij ^Aiwaj _^; : 5 to3j^>fl' 


Jb AjLAiljfii) q ^ liuji 


t ’ j 

i_'..J J L 


' J 4 * I'm a djijLt_jJl 













































A*-*=ai4 o J jaJ LS ^ -^' J-± f—--> J» 

J ^ic. . .. l~jMt J SjU j lajlaiJ j# ^ 

- >j. >. j' ^Ijjj ' I j ft-' (jjJI Cjlliili J Ifri* JT J 

J Ujfl ji U <ajJ £^aJ £&> uP 'aJjaJ oi* lj J 1 -* 

• lS J cr*-!^' M J * U ? U1 jt U J*^il 

CjUjIjJ J 4jLA>la]l ajIjaJj l 5 j' l5 j — iailj—i. Ij *’j 

iljiaJl J^i Cjilj Sjlc. ijxiill lS J jaJ' _S^J' i A^'j^ 

Jl - jfct (jljiL 'ju La$j La£ t J_ p .' ^W J 3 '- 1 — 0 LS 

asL-,.n <_i*iiJ Laj iJjLufl sLW' ^j*J 

J jja$\ fjMJ JI jjjl J-a*il U^aljJ “'-P *- 0 i — lLt ' jj <j — 4 

, 4 '!-. I J Ajj^jUl 

jjaJ jaj!> : Uti 


Isobars :jjL-wil iax^Jl — 


JL V J^ljc. tjA J-ajfi. ‘ ^ 0^ £®J® LS 2 

JI J 1 

4aialiJI j^Uxil i>a 4jfll J*aJ ^-a ' J?—LoLol ^ dil 

Jai J£j (J J] JjSH <*'i* 1 ' J uWj ‘(j^ 1 


,L.„ J, ; C.V, Jj iiUJl SLaJI Je S>iU- *!*-»? jutiil *_*—a V— 

Aj V \’j’-' j 1 n '«' 1 Ajl ' iS • • • 


~L.„ Jc *I_*J1 Jbi~b J CJla^l (J Ja <^J ‘ 

(J jiVl AjiAjjl j^Lutll JLi Cj'-Jj c1j '-^ '—^ cP 3 ^ 1 
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' J}^ V l w ^ J_£^ uM JL 

. l ^nil ^ Jbj J ^UJ\ Jo 


V vIjV ^_*jJI * 
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■ - ^ Ji. 


Jr- 4 ;j' ./mil Ja jl-iaJ ^ (Jr 

Aj^j CjV-1*a 11 jJ J&j toJ 

a^aUJI CjUjJLj ^luj^a l-Sj Aii*iaJI CjI -JjJ 

,> iiau CjVUJ Jail.> <jli UUj jlfi-J I L^ fJUJt jl CjljlilLj 
J ^ ^ S ah^ ^\ 1 Sj^aJI Jl yJi 1 ^ 4jl*ill Ol}L>**u11 ^jjl j j* Jai- Niall 

^jxZ J$ 0^ J-' s 1 ^ 1 U* ^ 

• La A aL\^ J 

\jj ^., j"i 4lj JaJl (Juj AjjLuIuJI u U» *>ii l iaj—1=^ f^ Jj 


■ -M ;? , Ml Jj2a. *3 j j* ^-kjjA *L tsi ^ujilUa 3iJ -**iJl ^} —kaJ' 

1 1 ■*<■ J CjUaa^Jl Ifcllc £3 j^ ‘ ( ft^lkJl ) Ajksll 

1 ’lr. 1 SjLuJI j^lj 1 tj jaJl 1 <*>" 4 -taa_a S j-lc* 

ijj ^ .M l Cli JxjJI Jail Jki. 4^aljk (_J ^aJl -k ^ jJall Jail ^aJ SiC- Jl ja.V1 

J-.-.1 1 ^ #J*> t-iLa jJ Jj-1»j jit <>1*11 J oljlill <:^J1 jl 

L : J&B 

tjaJI ic aAc. ijj^J j jSaj U jJI Jj—*>jl -uaj -1 

«l>..i Jjj jljJ i * JSJ J> mall ki > j*il l ^J jJ] jlaJla ^ 4iL-aU l^UJj 
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lijj Iajj <■ a \k Irt L> J> ■> £ ~ ^ 

liA y j-^> t jlylU V ^ 4_<_slj tiiilS 

^jc ^jlta -ijc* lSj^*j <jjJ 3 * Jj*a 1I (jl JJ 5Ja3i ^ ^^11 
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Uu3 _J ‘V ; 1 UJ*V AjlaI! Jj **J»LAoj ^ t (l ij \y J ^La _m £0) 

• Cfc£jil-Jl ut£^ *1 jj 
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4^^ l* ajL^ La£ l." ij-^v ] Cjjf' A*J1 ^Jt JjA*J ^ J) ^ j — V 

4j_jL^a ^_lj I Aft ; i (jj jLLaJl JuC. CljLLu^all j£ S^j'l 

^ jiajS ojl^pJI jUijU Ji*jJJ,\ Ai«j JC. jiu (jaLaJI ^3 Lki (jl 

Ja ^ 1 La a_lLc« q 4 A_jj^lci v Jil j|l nil a ^ ^_3j ijl ^ jj,_ a 

Uj 3 J]]j ,jJI Ji*ij J ^Ijjll *Lajl f+J ^ jLau^J! —»>i,]l 

^Jl_^)a 11 Ja-t > .--I 'I • .Ja, Kl 1 a 1 LojI _} 4 Li^^a l^jLblijI j .^Lj^JI (jV AIL} t A » i 

• f^aLklaJl j 

; ^A ^-1J ^JUji Jj sA& * i-jJLj 


: JjL4j 4ja2U*JI JoaH CiIaa£ iaj) ji — 1 
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<_L<aIj LCtJJjA jiS! <JjAtJl j 4 All JbMall dj'V J_SL-a 

i" Ajl^I I (AjLkJj*}]t £>A& pJb\ l^jS _lAj * Aj _iLlall L1 jL*miIjj]I 

JaiLuJj ^jiauJil (JAl^q <*_iiui^i j 4 La ^ ^ 

■ 3 j] 




















j\ ^ A i 1 ii'ilU 4 l jjui < 1 jV ^Ac* (jj ^ j( 

Jul j,jj jjl 4 jl rr Im > >i ^j£- (^paLli^: v i 

^ J 1 -y >>tll LS ia ^.A^Vi-ui 3-ic-la {^>iJ J 4 j 3 ^ r™** —«* 


g-UijjVb 
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t 4 ^IV** ^ 4 o. ^1 jLjbjJU 4 lLsLjJ j’jajflN l A_x£> JaJJ jp V .Juui 3 jLaJl 
4 jUaj&Vl I ^ 4. an 3 -lil jJ 4,A;. 7 % i'l 4iLklall ^jC~ LL«n^ IA—A 

l. i\ \ y i. aY*<'\ LaS i^Lajj^j'l I off j jAo ^»£-j J] ^jL> A *i 

. i -^Aj SA^C ■ jLluiV A qlv^ \\ >v 

t_g jp-i ^ ^ jl mu] ^LlaJI ia j]^4.I 4io^) A ^ njJj 

-3 4 A *»K a 4^)134 4jaj^^ | a^-lC- y J ^ISjVl J °t j4 

i Aijjji^all 5ij^UL: ^ ,^1 ^lijV I ^—j 


Jojl^k J J 4j jl ..All -la j A,SJI ^j4J ^JsiLLeJl ^J. - - a •, 4 
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»_".ij,'-jC^ jj'l '-4 Lll'^ ^_JJI ■^ J ' 3> _‘k J jJil | J _^4' 

Aj jjl CJJiLu-a ^_lc- 1 Jt}^ A jliG ^J-^S 4^-i-h.a ,^^>0 tllV -ia-d' 


/yaj t 4 % ^ 4 j j 1 , , t| ,;^ill ^lj)j ^LiLlAjl jLaJl jA L-aS 


^ajLuiM AAj^hJAIIj: ^lajoJl Jaj) ^Jwj j 2s' L^Jl a JiA i^-4 

j 1 l'h . L i 1 — 4jjLJi S-Xa&VI ^jLxj-uij LqjI j La^)Sj 


* -Ixj Uu3 4-lJl 
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j l - JAJ 4_] jLl-jJljC, >> j i-t -v 1_,4_Ui ^_ll' iajl 1 Lg_) i 

j_la^a —3 iAt-kJj.j La (Ji-li-aJ A) l h \W ^jLwU 
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JSJ AomuJL 


( (^ ^ * ^) b<unj J ^ Li a JS Jjjc-q 


( ^ ^ ^ iJ j U . l II (J,\3t_iJ| 


Ah^ W-^ JS AjjUI ^ Uu] £j£j Ij^jj 

<kjj^ frLiui 0^5? U^J 1 30j—2 vja 1I dll k^Jl J a 

J&I i^lj^ <j£*j Ai^kll i j^| I^J 
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elicit J^i JJ.^ Ctil£ Ijl Lac. ijSa (jjjVl 4J*j4J JaSIjiJ ai* I'-jU.-.a 

-O 1 - 0 -^ ^J -“J ‘ jAJI J .^il l j juC lJ Ajl 3.JJ^-I^II J ^ i]| i 

‘ iiaJI J 0= tjJc £ j>. <jl (J OAA 4j J Sisal J 4_a3 1_K ■ >,, 

AjI^JI 5JU. ^ c^U. 4i^aj j^aVl oi* ..vr. j 


3 J * ■ -"** ^ClL->i ’» ^ \ 


a jjjS ^a.Luw> (j-oijj (jaLAJI a Jail j—i]| 0 j_* Cl_ilS I jl 3 
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^ >v «.> > a^bij ci£stii! u ij^as jj * <k >>ji P ijJ 

. lSjLJ jkall J-l—a ^ <Cjl jj^A Lh* JS <L> ^UaJ La AjumU 


CiaLu, l_dja. ^S j-Lajj-fVl lajLai f l Kj.J jS^jj 

<> js <j La V-j A tO a Vj “‘ 1 U <lS * <J J— it 
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^ ^ JS ^Lmu Lao3j l Sjl^sJI (J-Ijl-o ^ A,\ .J! 

i A \jl \ dii^lUi.'i/l ^_3 d-aLk A^loaI 4 ] Lcla jjC, ^ 3. ^\\ 

j; ■- JlSk idiij ( *_<a j ^j-olA ^JhgI ( ^i j 

X r. - 
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: jk^Jl JaUj® Jajl j£* —V 


Ik _3 >*dj LaJ 4_jJUs_ll ^UAjiiil -a ^^_uii jj 1 ^. a \\ _s_a. 
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^ Jl JMO J) Jjl Jtl ^jpa jil Jl 'A\ nj Ui ^A\ **' 

Jaji^ Joju J j] lSJ=^ ‘ 5 -^ 1 JJ*" (j—^ S j'- 
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U J-l«j t ^ r » J.I jJ^ ^Jjj Lo <Jaa^u !^lk J-J jUs ^ ^LuJI 
_j«df j^iajQ J-aLa^a ^jjy5v^ * A ,ki> <mI oOA A. \ ■. «\\ , ,-a Jbi 


1 - 
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ikN I Jjm-iJ! 


IjLA '_ 1 ' _J_$$ J^.1 ^_2 ^j-kd 4-iaJ^jik ^ 
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